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Abstract 
 
Since the 1990’s successive Australian federal and state governments have 
developed legislation, policies and guidelines to encourage ecologically 
sustainable development (ESD) within the construction industry.  The methods 
used have been successful in reducing worst practice; however they have done 
little to encourage best practice sustainable design and construction.  In 
response local governments across Melbourne are implementing Sustainable 
Development Assessment in the Planning Process (SDAPP).  This is to 
encourage developers, architects and building designers to employ ESD at the 
planning permit stage of the construction process.  This thesis focuses on an 
investigation into the construction industry and how ESD planning permit 
commitments made to local government are guaranteed to be carried through to 
the final building.     
 
The research was conducted while working in local government at the City of 
Kingston between March 2010 and September 2011, where I analysed planning 
permit applications for possible ESD improvements under the guidance of 
SDAPP.  The vast majority of planning permit applications considers 
sustainable design, construction and technology in a very inadequate way.  
Given that the building sector contributes 23% of Australia’s total greenhouse 
gas (GHG) emissions, ensuring ESD is actually implemented is vital.  (Centre 
for International Economics, 2007)  According to The International Energy 
Agency (IEA), energy efficiency strategies, such as constructing sustainable 
buildings could account for 36 to 44 per cent of emissions reductions by 2050.  
These statistics reveal that there is considerable scope for the construction 
industry to change its practices and reduce its negative impact on the 
environment.  Local government is in a good position to instigate and 
encourage this change.   
 
Chapter 2 of the thesis is a detailed review of the literature of the history of 
sustainable development worldwide and the impact on Australian federal, state 
and local government policies.  This is to provide a background to the present 
situation with regards to the enforcement of ESD in local government.  Chapter 
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3 details the methodology and methods employed to answer the research 
questions.  Chapter 4 presents the findings of the research collected through 
surveys to the City of Kingston planners and building employees.  The answers 
prompted further investigation and as a consequence interviews with other 
council employees and key people from the construction industry were 
undertaken.  The findings are supported through a case study analysis of four 
planning applications and the respective ESD reports provided by an 
environmental consultant.  The case studies are compared to a best practice 
sustainable, multi-residential development in Brunswick instigated by a private 
developer.  Chapter 5 discusses the implications of the findings and addresses 
the actions taken so far at the City of Kingston.  Finally, proposals for possible 
future actions for CASBE councils and key industry groups are presented. 
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Chapter 1: Introduction 
 
1.1 Background to the Problem 
 
This research thesis explores the history and present situation of Sustainable 
Development Assessment in the Planning Process (SDAPP) through a case 
study methodology.  The research was undertaken while I was employed by the 
City of Kingston as an ESD officer, from March 2010 to August 2011.  Prior to 
this research I tutored and lectured part time in ESD at RMIT (1999 to 2008) 
and at Melbourne University (2007 to 2011) to architecture students.  I have 
worked in architectural firms in Australia and Japan.  This has provided a 
diverse background to the understanding of ESD in the construction industry.   
 
The initial research of this thesis was an investigation into the level of 
knowledge that existed throughout the building industry about sustainable 
design and construction.  From my personal experience of the process it was 
clear that if ESD knowledge does not transcend from the designer to the 
tradesperson, the certainty that sustainable elements of a building are 
constructed correctly, diminishes.  The focus of my research was on people in 
the construction industry such as planners, building surveyors and particularly, 
tradespeople.  Tradespeople generally learn their profession via an 
apprenticeship in conjunction with a TAFE.  I conducted telephone interviews 
with many institutions to ask about the ESD education being passed onto 
tradespeople.  The research revealed that TAFE’s are required to teach 
nationally recognised qualifications, so this restricts their ability to incorporate 
sustainable subjects as a core part of the training.  All the Australian states and 
territories have to agree on what is included in a TAFE course and currently the 
states have not agreed to incorporate a high level of ESD.  (National Quality 
Council, 2010)   
 
There are many government reports, theses and papers stating the importance 
and necessity of environmental education for tradespeople in the TAFE sector.  
However, the research I conducted revealed that it was difficult to find tangible 
changes being made to incorporate ESD into the education process.  
Government organisations to address ESD in the TAFE sector had been 
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established then disbanded and there were many uncertainties as to what 
changes were scheduled to occur.  I decided to abandon this path of research 
and to direct my attention to an area of ESD where real changes were possible.  
In the building industry I had already identified that there were many issues 
impeding the incorporation of ESD.  My focus shifted from a critique of 
education to an enquiry into barriers in the present planning and building 
system.  The purpose of this research has been to identify the gaps in the 
planning to building system where sustainable design and construction could 
be compromised with a particular focus on multi-residential developments.   
 
The background to sustainable development stems from the United Nations 
report ‘Our Common Future’ released in 1987, which instigated worldwide 
political support.  This report established the most commonly used definition of 
sustainable development as ‘development that meets the need of the present, 
without compromising the ability of future generations to meet their own 
needs.’  (United Nations, 1987)  In the construction industry this statement has 
great significance given that buildings are expected to last for generations.  If 
the industry does not design and construct with sustainability in mind, what are 
we leaving for the future? 
 
The research in this thesis is important given that buildings account for about 
40% of energy used in OECD countries. (IEA, 2007 )  If the lifecycle impacts 
of buildings are considered the estimation could be even higher. (Krups, 2008)  
The Australian Sustainable Built Environment Council report (2010) reveals 
that there is significant scope for the building industry to reduce GHG 
emissions.  These include easily achievable improvements, such as optimising 
orientation to capture winter sun, increasing the R value of insulation and using 
energy efficient light globes.  Simple improvements like these need to be 
implemented across the entire construction industry for sustainable 
development to truly be effective.  One green building amongst a thousand 
non-sustainable buildings has little impact on global environmental issues. 
 
Although my role at the City of Kingston did involve assessment of industrial 
and commercial developments, this thesis focuses on the residential sector as 
15 
 
this is where government invention and regulations have been active.  In 
Australia, attempts to implement sustainable design and construction into the 
residential sector were instigated by the federal government of the time, in the 
1990’s.  The government introduced thermal energy rating tools and 
encouraged the construction industry to implement voluntary measures.  The 
voluntary means were not effective and so mandatory star ratings for houses 
were introduced in 2003 as a requirement of the Building Code of Australia 
(BCA). (AGO, 2001)  Although rating tools are a positive development they 
only measure the heating and cooling loads assumed to be required to maintain 
a comfortable temperature.  To reach the mandatory star level generally only 
requires that insulation meets a minimum standard.  Poorly orientated buildings 
often need only an increase in the R rating of their insulation.  Doors and 
windows are required to be well sealed and there may be a need for double 
glazing in some circumstances.  The BCA measures do not require the industry 
to consider passive solar design, natural ventilation, water sensitive urban 
design (WSUD), water conservation, alternative energy, transport and social 
sustainability.  These measures should be considered at the planning permit 
stage, however at present ESD requirements are only checked at the building 
permit phase.  At the building permit stage in the process it is generally 
considered too late to improve the sustainability of a building due to the cost 
involved in changing the design.  
 
Recent developments within local government indicate a general 
disappointment at the impact of the BCA measures and other federal and state 
government sustainable construction initiatives.  One response has been the 
formation of The Council Alliance for a Sustainable Built Environment 
(CASBE) an initiative of Moreland City Council.  CASBE is a collection of 
Victorian municipal governments who are voluntarily committed to the 
creation of a more sustainable built environment, largely through their role as 
the provider of planning permits.    The alliance originally formed around the 
support of the Sustainable Design Assessment in the Planning Process (SDAPP) 
program.  The SDAPP Program refers to environmental performance 
considerations for building developments, assessed through rating tools at the 
planning permit approval stage in order to achieve more sustainable buildings.  
16 
 
(MEFL, 2011b)  As part of the planning permit process, applicants are 
requested to assess their development using free sustainability rating tools 
produced by Moreland and Port Phillip councils and provide ESD reports for 
larger developments. (CASBE meetings, 2011; Moreland City Council, 2011)  
A residential development rating tool known as the Sustainable Tools for 
Environmental Performance Strategy (STEPS) was created by Moreland City 
Council.  The categories include  
2.1 Greenhouse emissions from Energy 
2.2 Peak Energy Use 
2.3 Mains Drinking Water 
2.4 Stormwater quality impacts 
2.5 Building Materials Impacts 
2.6 Waste management 
2.7 Transport  
 
The Sustainable Design Scorecard (SDS) was developed by the City of Port 
Phillip and is for non-residential developments.   
 
According to SBE and Hansen (2007) local government is important in ESD 
due to its role as a planning authority and its relationship to the local 
communities’ needs and goals.  From meetings at CASBE, who manage 
SDAPP, the smaller size of local government also appears to be an advantage, 
as it does not have to reach national agreement to encourage ESD at planning.    
 
1.2 Research Problem, Aims and Questions 
As stated above the measures by the federal government to create a more 
sustainable building industry have been limited in their influence.  This is 
supported by the Green Building Market Report which states ‘Looking at the 
great savings that could be achieved by more energy efficient buildings, one 
has to ask why so little has been done.’ (Krups, 2008, p.8)  An increasing 
number of local governments in Melbourne are attempting to address the lack 
of sustainable buildings through the implementation of SDAPP, which is 
managed and promoted by the Moreland Energy Foundation (MEFL).   
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The encouragement of SDAPP within local government is generally overseen 
by an ESD officer who assesses planning applications for ESD improvements.   
This was my role at the City of Kingston, where I was employed from March 
2010 to August 2011. When a planning permit was submitted, the planner asks 
the advice of various departments within the council such as waste 
management and urban design to make comments and suggestions.  Based on 
the replies a ‘request for further information’ letter was then sent to the 
applicant including a request for a STEPS and ESD report. The reports 
submitted to the City of Kingston were often incorrect, incomplete or what was 
stated in the report was not on the submitted plans.  This highlights the need to 
ensure the council sustainability officer should check the ESD reports for 
accuracy and consistency.  The analysis of the planning permits raised the 
question of who is responsible for ensuring sustainable design and technology 
continues from planning to the final building and that it is installed correctly?  
Is it the role of planners, the council, architects, builders or building surveyors?  
The current federal government is pushing the industry to be more sustainable 
through initiatives such as requiring 6 star rated homes from May 1
st
 2011, yet 
what checks are in place to ensure these rules are adhered to or that the 
industry is capable of understanding and constructing any new requirements?   
 
It became apparent that research into accountability and responsibility for ESD 
required more investigation. Three specific questions that have arisen will be 
addressed within this thesis.    
Research Question 1: What effect has federal, state and local government 
policies had on the encouragement and integration of ESD into the built 
environment?  
 
The first research question is answered through the literature review which 
provides an analysis of the planning process in detail with a view to clarifying 
the relevant ESD federal, state and local government policies and regulations.  
Various ESD strategies employed by government are looked at and the 
responses by industry.  This research is supported by many years of working in 
the field in architectural offices and in local government.  Ultimately if 
government policies to drive sustainable buildings had worked, sustainable 
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developments would be standard instead of something unique.  The research 
revealed that local government is limited in their ability to enforce sustainable 
design and construction. The lack of enforcement and strong regulation of ESD 
prompted the next two questions.   
 
Research Question 2: What processes and checks are in place to ensure 
sustainable design and technology commitments made in a planning 
application and ESD report will be adhered to in the final building and 
will they be constructed correctly?   
 
Research Question 3: How can local government ESD officers improve 
their assessment of planning applications so that the assessment process 
itself educates and inspires the building industry?   
 
Research Question 4: What needs to change in the planning assessment 
process so that commitments to ESD are guaranteed to be met by the 
construction industry? 
 
To answer questions 2 and 3, I gave a voluntary survey to the planning and 
building staff at the City of Kingston.  Questions 2 and 3 were also supported 
by informal and formal interviews with planners and sustainability officers in 
local government and with a broad range of educators, government 
representatives and key people in the building industry.   Question 4 arose as a 
result of the research being given to CASBE and the realisation there were no 
guarantees in place.  At the time of writing a working group had been 
established to develop techniques to ensure greater consistency between ESD 
commitments made at the planning permit stage and built form. 
 
1.3 Research Significance 
This research thesis seeks to understand how governments, the legal system 
and the people responsible for construction can be encouraged to incorporate 
sustainable design in all building developments.  Most important within this 
research is to question the lack of checks of ESD conducted from the planning 
permit through to the construction phase or on completion of a building.   It is 
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significant research because it highlights that there are no guarantees that the 
sustainable development aims of local government are being met.  This thesis 
indicates that there needs to be greater accountability for ESD from architects, 
building designers, building surveyors and tradespeople.   
 
In response to the findings I have made changes to the ESD assessment process 
of planning applications at the City of Kingston.  During the completion of this 
research I was asked to join a CASBE working group on enforcement, 
particularly on the role and responsibilities of building surveyors.  The findings 
of the research have been shared with CASBE and are leading to changes in 
planning conditions and the role of planning enforcement officers.  The 
changes are to also ensure owners of new residential properties are responsible 
for ensuring ESD planning permit commitments are met.  This is significant as 
sustainable design must be taken seriously and that consumers are guaranteed 
they are getting what they pay for.   
 
1.4  Research Methodology 
A qualitative case study is the primary methodology employed with an action 
research paradigm.  Throughout the research I was embedded within the case 
study, employed at the City of Kingston as a Sustainable Development 
Assessment Officer (SDAO).  Data collection included surveys to the planning 
and building team at Kingston about their level of knowledge and education 
about sustainable design and their opinions on barriers to ESD in the 
construction industry.  The responses raised many questions and so prompted 
the need for semi-structured and unstructured interviews with key industry 
organisations, CASBE members and other people who work in the construction 
industry.  The interviews were transcribed and then sent to the interviewee for 
validation.  The findings were supported by a detailed case study analysis of 
four planning applications and respective ESD reports by various consultants.  
The entire research was supported by the analysis of over eighty planning 
applications and approximately twenty-four ESD reports conducted while 
employed.  The findings are discussed in detail in Chapter 4 and 5. 
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1.5  Structure and Outline of the Thesis 
 
The thesis consists of four further chapters. 
 
Chapter 2 presents a literature review on the history of sustainable 
development internationally and the response in Australia from federal, state 
and local government.  It proceeds to the Victorian local government initiatives 
to encourage ESD at the planning stage and the many issues that still need to 
be addressed for the process to work effectively.  I discuss the current role of 
planners and building surveyors because these sectors of the construction 
industry are instrumental in ensuring ESD planning permit commitments are 
met.  The impact of VCAT and the education level of the construction industry 
are briefly discussed.  Finally I present the many barriers to ESD as found in 
the literature.  
 
Chapter 3 outlines the case study methodology used and details why this was 
supported by action research and reflective practice. Issues associated with 
these approaches are also discussed. Surveys, case studies and interviews were 
the methods employed to support the findings and are detailed along with 
discussions about ethics, bias and validity. 
 
Chapter 4 presents the results of the surveys given to the planning and building 
team at the City of Kingston.  The staff was asked about their level of 
education on environmental issues and sustainable design gained through their 
formal study. They were also asked if they have done any environmental 
related study since completing their qualification and about any barriers that 
may have impeded their education.  The questions continue by asking about 
their level of interest in ESD topics and which subjects they would be most 
interested in learning.  The second part of the survey asks their opinion on 
barriers to ESD in the construction industry and also their opinion on 
incentives to promote ESD. 
 
The survey is followed by findings from interviews with key industry people 
from the Australian Institute of Building Surveyors (AIBS), the Building 
Commission, Australian Home Sustainability Assessors (ABSA), planning and 
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ESD consultants.  The final section of chapter 4 is a thorough analysis of four 
case studies of planning applications, environmental consultant reports and 
STEPS tool ratings.  The case studies highlight the lack of checks and 
accountability for ESD commitments.  The four case studies are then compared 
to a best practice multi-residential development in Brunswick with the 
intention of exposing the limited consideration of ESD in a standard planning 
application for a multi-residential development.   
 
Chapter 5 is a discussion of the implications for my role and other ESD officers 
in local government.   Each section of chapter 5 details actions that have been 
undertaken to improve the present process including a series of checklists to 
foster the consideration and knowledge of ESD. Chapter 5 identifies the key 
recommendations for ESD accountability in the construction process and 
explores the implications of the findings for the construction industry.   
 
Appendices provide background and supporting material. 
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Chapter 2: Literature Review 
 
2.1 Introduction 
 
This chapter examines the literature and history of sustainable development in 
Australia.  It also addresses research Question 1: ‘What effect has federal, state 
and local government policies had on the encouragement and integration of 
ESD into the built environment?’  A review of the literature leading to the 
present situation of ESD within local government is important in providing a 
context for a critique of the current barriers that impede the achievement and 
success of ESD.  Also included in this section are international and national 
definitions of sustainable development.  Having presented a background and 
context for the discussion of sustainable development in the construction sector, 
I then examine the current process of sustainable design at the local 
government planning level through to the building surveyor, outlining their 
roles and responsibilities.  I briefly highlight the impact of the Victorian Civil 
and Administrative Tribunal (VCAT) on ESD decisions in local government.  
The final section presents some of my initial research into the lack of education 
for all people in the construction industry.  The chapter ends with a description 
of the many barriers to ESD as highlighted by various government agencies, 
environmental groups and research theses. 
 
2.2 Background to Sustainable Development 
 
During the 1960’s and 1970’s awareness of environmental issues developed 
with the publication of the book ‘The Silent Spring’ by Rachel Carson released 
in 1962.  This was coupled with a growing dissent at capitalism, the summer of 
love in 1968 and particularly the first photos of the Earth from outer space in 
1969 which brought home to many that we live on one earth— a fragile, 
interdependent ecosystem. (UN, 2010)  In 1972 the Club of Rome released a 
report called "The Limits to Growth", commissioned by the Club from a group 
of scientists at the Massachusetts Institute of Technology (MIT).  The report 
was extremely controversial as it demonstrated the contradiction of unlimited 
and unrestrained growth of material consumption in a world of clearly finite 
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resources.  (The Club of Rome, 2009)  In response, economists along with 
many industrialists, politicians, and Third World advocates raised their voices 
in outrage at the suggestion that population growth and material consumption 
needed to be reduced.   Millions of copies of the report were sold and it was 
translated into thirty languages, igniting the international environmental debate.   
 
In the same year the first United Nations conference on humans and their 
relationship to the environment, held in Stockholm, focused on the link 
between environmental problems and economic development.  In 1980 the 
‘World Conservation Strategy’ initiated by the International Union for 
Conservation of Nature and Natural Resources (ICUN), United Nations 
Environment Program (UNEP) and the Worldwide Fund for Nature (WWF) 
was released.  It was a precursor to the concept of sustainable development.  
The thesis emphasised that economic development relies on the maintenance of 
the earth’s resources and that the conservation of nature cannot be achieved 
without development to alleviate poverty.  (UN, 2011b) 
 
This thesis was followed in 1983 by the World Commission on Environment 
and Development (WCED) which was created by the United Nations.  It was 
established to address growing concerns about the accelerating deterioration of 
the human environment and natural resources.  (UN, 2011b)  In 1987 the 
WCED released the report ‘Our Common Future’, commonly known by the 
name of its Chairman, Gro Harlem Brundtland.  The Brundtland report 
instigated worldwide political support for sustainable development and 
provided the most widely used definition as quoted in Chapter 1. (UN, 1987) 
 
In 1992 the first UN Conference on Environment and Development was held in 
Rio de Janiero and is now referred to as the Earth Summit.  Representatives 
from over 170 countries attended forming the largest ever gathering of Heads 
of Government.  The Earth Summit set out 27 principles supporting sustainable 
development and an agreed action plan titled ‘Agenda 21’.  Agenda 21 was 
adopted by more than 178 governments including that of the Australian 
government.   
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In 1997 a second Earth summit was held in New York to review progress over 
the previous five years.  The UN Global Environment Outlook observed that 
there was a lack of progress towards sustainable development between the 
conferences.  In 2002 another Earth summit was held and again many of the 
NGO’s and the UN itself were bitterly disappointed with the level of progress 
achieved since the last summit.  At this conference, the Johannesburg Plan of 
Implementation (JPOI) was ratified as a confirmation of the Earth Summit 
objectives of 1992 and to speed up the realisation of the remaining goals in the 
United Nations Millennium Declaration.  To further the cause of sustainable 
development the General Assembly of the United Nations declared 2005-2014 
to be the United Nations Decade of Education for Sustainable Development.   
 
The next Earth Summit will be held in Rio in June 2012.  The two main themes 
of the conference will be; the green economy in the context of poverty 
eradication and sustainable development, and the establishment of a UN 
Environment Organisation (UNEO) or World Environment Organisation 
(WEO).  The central aims of the conference will be the monitoring and 
enforcement of global agreements on environment and sustainable 
development.  The UN will also explore the possibility of international 
environmental arbitration – e.g. the establishment of an International 
Environmental Court. (UN, 2011a)  It appears that a model of greater 
accountability for ESD has now become necessary on an international level.     
 
2.3 Sustainable Development in Australia 
After the 1987 World Commission report ‘Our Common Future’, the 
Australian governments responded with the report ‘Ecologically Sustainable 
Development: A Commonwealth Discussion Paper’.  This document 
committed the Commonwealth Government to a two year policy process to 
develop a National Strategy for ESD leading up to the 1992 Earth Summit. 
In August 1990, the government established nine ESD working groups 
covering the sectors of agriculture, forestry, fishing, mining, energy, 
manufacturing, transport and tourism to determine what strategies would 
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encourage Australians to embrace ESD.  Government officials, industry, 
environment, union, welfare groups and the broader community were involved 
to examine sustainability issues in key industry sectors. All of these matters 
were of significant interest to the construction industry since most of these 
sectors are intricately involved with building. (Tyrill, 1990) 
The resulting reports of the ESD working groups provided the foundation on 
which the Australian government developed the 1992 National Strategy for 
Ecologically Sustainable Development. (DSEWPC, 2011)  The strategy 
defines ecologically sustainable development as: 'using, conserving and 
enhancing the community's resources so that ecological processes, on which 
life depends, are maintained, and the total quality of life, now and in the future, 
can be increased'. (DSEWPC, 2011)   
2.3.1 Sustainable development in the construction industry 
 
According to the United Nations (2007a) the construction industry is 
considered one of the most difficult [environmental] policy target groups due 
to its complexity, wide range of players, occupant preferences and the life 
cycle of the products used.  It is complicated by the definition of sustainable 
development in the construction industry being interpreted in various ways.  
There are many good examples of broad definitions; however problems arise 
from a lack of specific definitions.  What one developer, architect or building 
designer may consider sustainable could be quite different to the opinion of an 
ESD consultant.  According to the Green Building Council of Australia (2005):  
A sustainable property industry will balance environmental, social and 
economic issues to ensure a viable and valuable industry for future 
generations.   
However, this definition, as with most is too general to be measured in any 
meaningful way.  It is not the purpose of this thesis to define ecological 
sustainable development – the purpose is to investigate if ESD is really a 
fundamental consideration and reality of construction in Australia.  For the 
purposes of this research thesis, ecologically sustainable development is 
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defined as inclusive of the following areas based on tutoring, research and 
experience in the field: 
 
- Passive solar design (orientation, shading, zoning) 
- Passive ventilation 
- Passive heating  
- Materials 
- Energy (reduction and alternative energy) 
- Water (recycling, collection, reduction) 
- Waste  
- Transport 
- Social sustainability (e.g. encouraging interaction between 
neighbours) 
 
Ideally a sustainable building would deal with all these aspects and yet there 
are many so called ‘green buildings’ in Australia that only incorporate one or 
two considerations based on personal observations.  This is a concern, for as 
stated the construction industry produces a significant proportion of Australia’s 
greenhouse gas (GHG) emissions and there is ample scope for their GHG 
emissions to be reduced.  Buildings also have a direct and indirect impact on 
other aspects of sustainable development such as energy and power, transport, 
materials, agriculture, forests, water health and bio-diversity.      
 
In looking at methods to promote sustainable building practices, the 
international community has come to recognise the important role that 
education and government policy can and must play.  A study by GBCA & 
McKinsey (2008) established two major strategies.  One relies on the market to 
stimulate the demand for more sustainable buildings, by aligning tenants and 
developer’s incentives to improve energy efficiency. The second strategy relies 
on government policy to implement direct regulations and establish appropriate 
building codes and standards. (McKinsey & Company, 2008)  Since the 1990’s 
the Australian government has attempted to steer the construction industry 
towards sustainable design through voluntary measures and ESD regulations.   
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2.4 Federal Government Initiatives to Encourage 
ESD 
In 1997 The Australian Greenhouse Office (AGO) was established as a 
separate agency of the government to address greenhouse concerns and one of 
its imperatives was to look at the impact on greenhouse gas emissions by the 
construction industry. (DSEWPC, 2001)  In response members of the building 
industry representing architects, engineers, builders and property managers 
formed the Australian Building Energy Council (ABEC), to determine attitudes 
towards sustainable development from within the industry.  In 1998 the ABEC 
Board wrote to the Minister for the Environment supporting the need for a 
combination of mandatory and voluntary initiatives.  This was supported by the 
government of the time who left the construction industry to implement a 
voluntary approach for twelve months as stated below:  
 
If after 12 months, the Government assesses that the voluntary 
approach is not achieving acceptable progress towards higher standards 
of energy efficiency for housing and commercial buildings, we will 
work with the States and industry to implement mandatory standards 
through amendment of the Building Code of Australia. (AGO, 1999) 
 
It was revealed that the construction industry could not be relied upon to make 
voluntary changes and consequently minimum energy requirements were 
incorporated into the Building Code of Australia. (Allen Consulting Group, 
2002)  
2.4.1 The Building Code of Australia 
 
The BCA is managed by the Australian Building Codes Board (ABCB), which 
is a joint initiative of all levels of Government in Australia and includes 
representatives from the building industry.  The board was established under an 
Inter-Government Agreement signed by the Australian, State and Territory 
Governments in March 1994.  The ABCB's mission is to oversee issues 
relating to health, safety, amenity and sustainability in buildings through the 
creation of nationally consistent building codes and standards. (ABCB, 2011)   
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The technology and knowledge to create sustainable buildings has been around 
for decades, arguably centuries, but the uptake of these technologies in 
mainstream housing has been slow in the absence of legislative support. (Sibly 
et al. cited in, Rahman, 2010)  In 1999 the AGO, with cooperation from the 
building industry, commissioned a study entitled ‘Minimum Energy 
Performance Requirements for Incorporation into the Building Code of 
Australia’ with a view to significantly reduce greenhouse gas emissions.  
(ABCB, 2001)     
Later, in November 2002, the Ministerial Council on Energy (MCE) endorsed 
a proposal for the development of a National Framework for Energy Efficiency 
(NFEE) to define future directions for energy efficiency policy and programs 
in Australia and improve energy efficiency performance nationally.   (MCE, 
2004)  The NFEE policy covers improvements for residential, commercial and 
industrial buildings, training of tradespeople in sustainability and increasing 
consumer awareness.  One of its strategies was to incorporate energy efficiency 
measures into the Building Code.  The BCA was viewed as ‘….the natural 
place for minimum energy performance requirements of new buildings and 
major refurbishment’ as it is the national code used by all states and territories.  
(MCE, 2004)  Due to the community’s desire for prompt action, the ABCB 
concentrated on four elements; the thermal performance of a building’s 
envelope, the efficiency of building services, occupant health and the costs of 
energy supply infrastructure.  In order to measure the thermal performance of a 
building envelope rating software tools were developed. 
2.4.2 Rating tools in Australia 
 
One method to encourage and measure the sustainability of buildings has been 
the introduction of international, national and local environmental performance 
and thermal rating tools.  These include BREEAM from the UK, LEED from 
the USA and FirstRate an Australian thermal rating tool.  A significant 
improvement in the consideration of sustainable development in Australia was 
the introduction of mandatory minimum energy requirements in the BCA.  The 
energy requirements are measured using a thermal rating software tool such as 
FirstRate, which provides a star rating to indicate the thermal performance. 
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The use of simulation software to rate residential buildings in Australia began 
in the early 1990s with the introduction of the Nationwide House Energy 
Rating Scheme (NatHERS) - a joint federal, state and territories government 
initiative. (AGO, 2001)  The CSIRO was commissioned to develop software 
that could calculate assumed annual totals of hourly heating and cooling energy 
requirements for residential buildings.  (Delsante, 2005) 
However, in the 1990s, individual states also developed their own schemes. 
The Victorian scheme FirstRate 4 was eventually accepted as the most 
effective and a 4 star rating became mandatory across Australia in 2003.  
Victoria and South Australia went beyond the standard, and mandated a 5 star 
rating from July 2004.  All new single residential dwellings were required to 
achieve a minimum of 5 stars and include a 2000 litre rainwater tank for toilet 
flushing or a solar hot water system.  In Victoria all new apartments required a 
minimum of 3 stars with an average of 5 stars. (AGO, 2000, Building 
Commission, 2003)  The updated version of the software is still used today for 
all single residential dwellings and multi-residential apartments.  In Victoria, 
from 1
st
 May 2011, all new single dwellings must obtain a 6 star rating and 
apartments an average of 6 stars with a minimum of 5 stars.  The thermal rating 
is also the first calculation requested as part of the Sustainable Tools for 
Environmental Performance Strategy (STEPS), a vital part of SDAPP that will 
be critiqued in 2.6.1.  
2.4.3 The problem with the BCA 
The introduction of measures to increase energy efficiency by the ABCB in the 
BCA have gradually widened and improved over time, particularly with the 
2010 edition.  However, the BCA Section J for energy efficiency only focuses 
on a few key areas such as glazing, insulation, thermal bridging (i.e. ensuring 
metal surfaces that are internal and external have a thermal barrier), hot water 
units, window sizes and lighting levels  These measures are only required to 
achieve a minimum standard and do no encourage best practice sustainable 
design.  The changes to the BCA do not cover other sustainable considerations 
such as; thermal mass, reducing energy consumption, alternative energy, 
WSUD features, stormwater runoff, landscaping, protection of the existing eco 
system, material selection to reduce environmental impact, etc.   
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Januskevicius (2005) states that the BCA only addresses the construction 
process from design to operation and maintenance.  It does not address the 
critical components such as planning, material selection, demolition and 
disposal.  Although there have been significant improvements to the latest 
edition of the BCA it does not enforce change to all aspects of ESD.   
Another significant issue regarding BCA regulations is that they are only 
checked as part of the building permit process.  At this stage planning permits 
have already been issued and any changes to make a building more sustainable 
are unlikely due to the high cost involved.  This has been a key motivator for 
why local government has started introducing sustainability measures at the 
planning permit stage of the construction process.   
2.4.4 The problem with Star Ratings 
 
Star ratings have become a popular tool for validating the sustainability of a 
building.  Well known by people in the industry and the general public, the star 
ratings have become a marketing tactic used by large developers to sell houses 
at a higher price.  (ABC, 2011)  There are many issues with thermal rating 
software tools as they do not consider factors such as sustainable materials, 
electricity sources, alternative energy, waste treatment and transportation to, 
from and within urban environments, water tanks (except for single residential), 
Water Sensitive Urban Design (WSUD) features, orientation and external 
shading.   
According to Chandra (2006) there are risks arising from the use of green 
building assessment tools that may impact on the consistency of their outcomes 
and render them ineffective.  Assessing sustainability in buildings is complex 
and full of conflicting concepts and opinions and assessment tools are expected 
to deliver multiple performance objectives and goals. (Chandra, 2006)  There is 
increasing evidence that the rating tools are flawed and there appears to be no 
evidence to support claims made for energy saving.  Research at the University 
of Adelaide into residential buildings has shown that the many assumptions 
about existing rating schemes are based on assumed performance rather than 
actual performance. The tools do not take into account the behaviour of the 
occupants or the power they draw from the grid and the corresponding 
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production of greenhouse gas emissions. (Thomas, 2010, University of South 
Australia, 2003)  
In 2004 the Productivity Commission made calls for evaluating the actual and 
not just simulated energy consumption and whether the financial benefits to 
individual producers and consumers outweighed the associated costs.  While 
the federal government in 2004 did accept this recommendation, a study on the 
accuracy of the ratings was not announced until March 2011 (Williamson, 
2010, Peacock, 2011)  The findings will not be released until 2012, which is 
almost ten years after star ratings became mandatory.  As stated by Williamson 
(2010) government policy development must be validated against empirical 
data before adoption; however the government has pushed ahead without 
sufficient evidence.   
2.4.5 The problem with Thermal rating assessors 
 
The star ratings are conducted by a certified and qualified building thermal 
assessor.  An assessor becomes qualified by completing a four day course face-
to-face or online at a TAFE’s or with the Association of Building Sustainability 
Assessors (ABSA) followed by an exam. The assessor must apply for 
accreditation with one of the registered organisations such as ABSA or the 
Building Designers Association of Victoria (BDAV).  To ensure the assessors 
are doing the thermal ratings correctly, random checks can be conducted of an 
assessors work by the registered authority, particularly where they are checking 
their own designs. (Australian Building Sustainability Assessors, 2011)   
 
There have been issues with the certified assessors including reports of 
cheating by assessors to achieve the desired score, according to a report in The 
Australian by Thomas (2010).  This goes undetected due a lack of quality 
control on the reports and the assessors.  The government did commit to make 
sure all assessors were appropriately trained and their work quality assured, 
however they did not follow through.  According to ABSA the one thousand or 
so energy assessors who use the software tools, ‘do not operate under any 
quality control program.’ (Thomas, 2010)   Further to this are reports of 
different software tools achieving different ratings for the same house. 
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It is important to note that at present recommendations by thermal assessors, 
such as increased insulation, are not necessarily checked during or at the end of 
construction and there is no legal requirement to do so.  It appears to depend on 
the thoroughness of the building surveyor involved. (CASBE meeting August 
2011) This means elements such as double glazing or insulation may not be 
installed or may be installed incorrectly and therefore development will not 
meet the stated star rating.   
 
2.5  State Government Initiatives to Encourage ESD 
2.5.1 Planning and sustainable development 
 
The current role of planning in Victoria is to provide guidance and control over 
land development and use.  In Victoria, sustainability falls under state and local 
initiatives and policies such as Melbourne 2030.  To implement these strategies 
state and local government are provided with frameworks under which the 
Victorian Planning Provisions (VPP), the State Planning Policy Framework 
(SPPF) and the regulatory/ legislative controls in the planning schemes are 
established.  (SBE & Hansen, 2007)  State planning policies are used by the 
Planning Minister to protect land; including agricultural land, development 
close to airports and protecting development from bushfire, floods and 
landslides.  What is outlined in state planning policy such as the Environment 
Act 1987 (see Appendix A) overrides the local planning scheme.  (Municipal 
Association of Victoria, 2006) 
 
Local government can adjust the Local Planning Policy Framework (LPPF) to 
reflect local conditions.  However, the state government determines the 
overarching policies and the framework for planning controls.  In the mid 90’s 
it became a requirement for all planning scheme amendments to be authorised 
by the Planning Minister. These amendments can potentially limit 
sustainability initiatives by local government as they can be altered at a state 
level. (SBE & Hansen, 2007, Moreland City Council, 2005)  There are several 
clauses in the SPPF that attempt to guide development towards sustainability 
and are located in Appendix B.  (DPCD, 2008).  These guides are extremely 
general and are open to interpretation by different sectors of the construction 
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industry.  Such broad definitions are allowing the construction industry to label 
a building ‘environmentally friendly’ that has a limited consideration of 
sustainable design.  Again this supports local government initiatives to 
encourage the consideration of ESD at the planning permit phase and 
assessment by an ESD expert.   
2.5.2 ResCode 
 
An attempt by the State Government to promote sustainable design and 
construction in planning was the introduction of ResCode in 2001.  It is 
incorporated into all Victorian planning schemes and the Victorian Building 
Regulations.  ResCode must be adhered to for new single residential 
developments and substantial extensions.  The controls are discretionary – i.e. 
council planners can decide how stringently to apply the guidelines depending 
on the particular context of the site, amenity considerations and local municipal 
policies. (DPCD, 2010)  The decisions of the planners also have implications 
for the level of knowledge the particular planner has of sustainable design.  If a 
planner has a limited understanding and knowledge of ESD, they could make 
decisions that could be detrimental or contradictory to sustainable design 
principles.   
 
ResCode does include guidelines that are related to sustainability.  They 
include the protection of neighbours access to sunlight through north facing 
windows and rear gardens, and to avoid overlooking by adjacent developments.  
According to the Department of Planning and Community Development 
(DPCD) (2010) the residential development provisions or ‘ResCode’ are 
underpinned by key measures to respect neighbourhood character and amenity, 
and to ensure environmentally sustainable residential development.  However, 
ResCode is not enforceable for buildings over four levels.  This can result in 
developments that do not consider, for example, the effect on neighbour’s 
access to sunlight, to be constructed.  As will be discussed, the effect of 
ResCode and other federal and state government policies on ESD was not 
satisfactory to some local government councils.  The ResCode guidelines can 
be found in Appendix C.     
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2.6 Local Government Initiatives to Encourage ESD  
Local government in Australia is the third tier of government within a federal 
system and in comparison to most other nations Australian local governments 
are very weak. (Parkin cited in Alves, 2006)   According to Alves (2006), in 
Australia local government is quite tightly controlled by the various state 
governments which dictate their role and delimit the scope of their activities.  
While the state government deals with metropolitan planning issues, the 
implementation of council planning policies and the daily management of 
urban development, including housing development, is the role of local 
government. (Alves, 2006)   
 
A council has two key roles under the Planning and Environment Act 1987: the 
council sets the strategic policy framework for the municipality and initiates 
changes to the planning scheme, known as strategic planning.  Its second role 
is to make decisions on individual applications for a planning permit, known as 
statutory planning. (Victorian Government, 1987)  A planning permit is a legal 
document that contains written conditions and usually has endorsed plans that 
show what is to be built and how the land can be used.  The council employs 
statutory planners to process planning permit applications, assess the planning 
merits of a development and the objections (if any) and prepare a report and 
recommendation.  ‘The role of the council planner is to provide impartial 
professional advice to the council so that informed decisions can be made on a 
planning permit application’. (Municipal Association of Victoria, 2011, p.12)  
 
 
Despite the limited capacity of local government, attempts have been made to 
address this problem by organising co-operation between councils. In recent 
years local councils have gained a more prominent role in national inter-
governmental forums, including the Council of Australian Governments 
(COAG).  (Alves, 2006)  Local government could be instrumental in increasing 
the level of sustainable design due to its role in statutory and strategic planning, 
close association with the local community and its consideration of the whole 
system.  (Hes, 2005; SBE & Hansen, 2007)     In Victoria local governments 
have also sought cooperation in order to better lobby the state and to counteract 
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the perceived localised failure of state policies. (CASBE, 2009)   At present, in 
Victoria CASBE is seeking the introduction of a state ESD policy in the 
Victorian Planning Framework. 
 
An example of local government cooperating to encourage ESD comes from 
the City of Moreland which was not satisfied with the effect that ResCode, and 
other government policies were having on sustainable design.  In response and 
in the absence of federal or state government direction, Moreland City council 
worked with Ark resources, Integrated Urban Management (IUM), Centre for 
Design (RMIT) and GHD Ltd. to provide expert advice and technical 
information to develop the STEPS tool, Sustainable Tools for Environmental 
Performance Assessment in an attempt to bring ESD principles into the 
building process at the planning permit stage of the construction process. 
(Rahman, 2010)  Moreland soon found support for their initiative with the City 
of Port Phillip, who developed the Sustainable Design Scorecard (SDS) for 
commercial and industrial planning applications.  In November 2005, both 
councils formally adopted STEPS and the SDS as the preferred method of 
sustainability assessment  
 
Once a planning permit is issued, a building is essentially locked into its design 
and developers, architects and building designers are reluctant to make changes 
due to time and the extra costs involved.  Moreland City Council states that: 
It has been proven that early integration [of sustainable design] is far 
more cost effective in terms of costing a project accurately and in terms 
of streamlining the planning approvals process by eliminating the need 
for later, expensive re-design or requests for further information.   
(Moreland City Council, 2010) 
 
To make changes to a design after a planning permit is issued is more 
complicated due to considerations such as the space required for water tanks or 
interference with drainage, etc.  A building needs to be sustainably designed 
and integrate environmental technology early in the process.  This is where the 
local government role of endorsing a planning permit can have a significant 
impact.  It is an independent assessment of a building outside of the developer 
and designer where sustainability can be at the forefront of consideration. 
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2.6.1 Sustainable Tools for Environmental Performance 
Assessment (STEPS) 
 
FirstRate software does not rate the total environmental impact of a home.  It 
only rates how much heating and cooling will be needed to keep it comfortable.  
In response rating tools were developed by Moreland City Council and the City 
of Port Phillip as a way to assess the environmental impact of residential 
dwellings and to encourage sustainable design at the planning permit phase.  
The collaboration between the two councils resulted in a consistent approach to 
assessing the sustainability of applications at the planning stage through the use 
of STEPS for residential and the Sustainable Design Scorecard (SDS) for non-
residential developments.  The STEPS categories are: 
 
2.1 Greenhouse emissions from energy 
2.2 Peak Energy Use 
2.3 Mains (drinking) water use 
2.4 Stormwater quality impacts 
2.5 Building materials impacts 
2.6 Waste management 
2.7 Transport   
 
According to Moreland City Council (2011), thermal rating software tools such 
as FirstRate do not assess the actual efficiency of the appliances used to heat or 
cool a dwelling.  Moreland council goes onto say that: 
 
The building itself might be energy efficient and only need a small 
amount of heating or cooling. But if inefficient appliances are doing the 
heating or cooling, then the good work done in making the building 
energy efficient could be lost. The energy measurements in STEPS take 
into consideration the energy used for appliances and lighting.  STEPS 
also assess water use, peak energy demand, stormwater quality, 
materials and others.   
(Moreland City Council, 2011) 
 
Unlike a thermal rating tool, STEPS analyses the energy used per resident and 
is considered by Moreland to be a more realistic and thorough rating of a 
building’s energy use compared to FirstRate.  Despite the limitations of the 
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thermal rating software, part of a STEPS report is to list the FirstRate or similar 
rating tool score as worked out by a registered thermal assessor.  As stated 
earlier the thermal rating is not checked once the building is constructed, it 
only relates to the assumed energy consumption for heating and cooling. 
 
As stated in Chapter 1, the Council Alliance for a Sustainable Built 
Environment (CASBE) developed the Sustainable Development in the 
Planning Process (SDAPP).  The main function of SDAPP is to promote the 
use of STEPS and SDS for planning permit applications.  CASBE provides 
support through documents, meetings and training to the councils involved.  
Between 2005 and 2007, Moreland, Darebin and Port Phillip have all 
implemented SDAPP as part of the planning process; Yarra, Knox, Hobsons 
Bay, Bayside and Kingston incorporated SDAPP between 2007 and 2010 and 
Whitehorse, Maribyrnong and Dandenong have just implemented SDAPP in 
the past twelve months.  Approximately twenty Victorian councils are now a 
part of the SDAPP program and several more councils have expressed an 
interest and attend CASBE meetings. (CASBE, 2010) 
 
Each council has its own ‘trigger’ for when it will ask for an ESD report and 
STEPS assessment.  This is generally at the ‘request for further information’ 
stage.  The trigger for the City of Kingston at the time of writing was whether 
the development was four or more units or any commercial or industrial facility 
over 500 square metres.  At this point asking developers to complete a STEPS 
and ESD report is only voluntary and cannot be enforced.  However, it is not 
unreasonable for the council to expect a full ESD report for any large 
development.  At the City of Kingston an Environmental Management Plan 
(EMP) is expected for any application of fifteen or more units. (City of 
Kingston, 2011)  Requesting an EMP was supported by the Victorian Civil and 
Administrative Tribunal (VCAT) in the Jolin vs Moreland case, 2006 where 
the development was for sixteen dwellings.  However, the full list of requests 
made by the council was not upheld.  (CASBE, 2009) 
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2.6.2 Victorian Civil and Administrative Tribunal 
 
The Victorian Civil and Administrative Tribunal (VCAT) is discussed here as 
there have been several cases that have appeared at VCAT that effect ESD 
planning decisions made by local government.  (CASBE, 2009, SBE & Hansen, 
2007)  With regards to ESD objections VCAT have often ruled in the 
developers favour and in the past the Tribunal generally prefers that specific 
ESD requirements (e.g. rainwater tanks, energy ratings, etc.) are dealt with at 
the building permit stage. (SBE & Hansen, 2007)  This is an issue for local 
government as their attempts to encourage ESD could be undermined by 
VCAT.  In turn this has also created reluctance by local government to ask for 
ESD at planning as they may waste time and money going to the tribunal. 
(CASBE meetings 2011)  There have been some recent decisions made by 
VCAT that indicate a change in attitude and there now appears to be a greater 
acceptance of incorporating ESD principles at the planning stage of the 
approval process. (CASBE meetings 2011)   
 
2.7 Building Surveyors 
 
When a planning permit has been issued by local government the designer or 
architect will work on completing the building permit drawings which will be 
checked by a local government or private building surveyor to ensure they 
comply with the BCA.  The Australian Institute of Building Surveyors (AIBS) 
is recognised nationally and internationally as the peak professional body 
representing Building Surveyors in Australia. (AIBS, 2011)  Building 
surveyors are responsible for making sure buildings are safe, energy efficient, 
accessible and meet all legal requirements.  According to Zillante (2007) 
building surveyors assess plans, conduct inspections and issue building permits 
and all building work is assessed and approved either directly or indirectly by 
building surveyors.  
Building construction inspections are carried out at key stages of construction, 
for example when the foundations are complete or when the roof is finished.  
These inspections are timed to coincide with progress payments to the builder, 
with payments being authorised when the inspector is satisfied with the 
builder’s work and before the building is handed over to the client. (Building 
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Commission, 2006)  If the building construction inspection finds that incorrect 
or substandard work has been done, progress payments may be delayed until 
the faults have been corrected.   
According to Zillante (2007) the recent introduction of energy efficiency 
requirements in the BCA is beyond the knowledge of most surveyors and is 
leading to specialists evolving from other areas of the industry.  The building 
surveying profession is changing due to changes in technology, social and 
economic expectations, by the climate change debate and the corresponding 
legislation. (Zillante, 2007)  This is supported by Januskevius (2005) who 
states ‘new training will be required to understand the energy efficiency 
requirements’. (p.79)  
There is great scope for building surveyors to have a real influence on 
sustainable development, as their role is to ensure planning permit and building 
permit drawings are the same.  It is also their role to ensure building permit 
drawings are correct and comply with regulations.  If ESD commitments are on 
planning permits, technically, they should ensure that they are on the building 
permit.  However, there are ESD commitments that are beyond the 
requirements of the BCA and building regulations and this is where ESD 
commitments could be easily missed by a building surveyor.  As stated by the 
AIBS ‘Although building surveyors are responsible for ensuring consistency 
with planning permits, it is the responsibility of the relevant council to 
administer and enforce the Planning Scheme applicable under the Planning and 
Environment Act 1987’. (AIBS, p.d.) 
As the BCA energy efficiency section widens, it is becoming more difficult to 
be up to date and knowledgeable on all the requirements.  Zillante (2007) states 
that the time of having general building surveyors are probably past due to the 
profession focusing on specialist areas such as fire engineering, disabled access 
and environmental design and construction.  The implications from the 
literature indicate building surveyors may not be sufficiently knowledgeable to 
check ESD commitments made in an ESD report. 
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2.7.1 Building Act 
 
Ensuring that ESD remains from planning to the completed building relies on 
the building act 2006-44 which states: 
 
It is intended that this integration of the building and planning systems 
will ensure, so far as possible, that what is permitted to be built by the 
building permit is consistent with the development permitted by the 
planning permit. 
 
Subsections 24(1) (c) & (d) of the Act provide that a building surveyor 
must not issue a building permit unless satisfied that – 
Any relevant planning permit or other prescribed approval has been 
obtained; and the building permit will be consistent with that planning 
permit or other prescribed approval.  
 
(Building Commission, 2006) 
 
Having an integrated approach to planning and building is seen as necessary so 
that conditions set out in the permit are met.  Conditions are included in 
planning schemes to ensure projects will not cause negative impacts on the 
environment and will suit the surrounding area. (Building Commission, 2006) 
 
The Building Act gives the impression that a water tank, double glazing or 
external clothes line that is shown on a planning permit would be legally 
required to be on the building permit and confirmed by a building surveyor.  
Further discussions in Chapter 4 reveal the relevant building act is somewhat 
misleading.  SBE & Hansen (2007) state that ‘building surveyors issuing 
building permits could be investigated so that they can review the post 
occupancy ESD items and issue a certificate of compliance’. (p.137)  At 
present building surveyors are not reviewing all the ESD items committed to in 
a planning permit, an ESD report and a STEPS assessment.  Interviews with 
key industry people have revealed that they are not legally required to do so.  
These issues will be discussed in Chapter 4 and 5.  
 
2.8  Education 
The initial research for this thesis focused on the knowledge of sustainable 
design and construction in the building industry.  My research and experience 
as a tutor and lecturer in ESD from 1999 to 2011 indicates that the vast 
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majority of people in the construction industry are lacking sufficient 
knowledge and experience with ESD.  Architects and building designers have 
only been taught ESD for the past ten to fifteen years in Victoria, so anyone 
who completed their education before this time may have limited knowledge.  
An architect or building designer is generally the first person a developer 
contacts, so their understanding and commitment to ESD plays a pivotal role. 
(Owen, 2003)   
 
As research had already been conducted into university architecture courses by 
Graham (2008), I chose to initially focus on tradespeople which later branched 
out to planners and building surveyors.  The findings through desk based 
research and interviews, indicated there was a considerable lack of ESD 
knowledge passed onto these groups through their Registered Training 
Organisation (RTO), such as a TAFE. (COAG, 2009; DEEWR, 2009; Kent, 
2004; National Quality Council, 2010)  According to Hes (2005) the building 
industry is a slow-changing, traditional industry.  Many builders learn the trade 
through the family business and apprenticeships from older generations who 
may have a limited knowledge of ESD and have done things the same way for 
decades. (Hes, 2005)   
 
Trade apprenticeships are often supplemented by attendance at a technical 
college or TAFE.  Although trades courses do have subjects with 
environmental titles these can be misleading as the topics covered have a 
limited relationship to ESD.  The vast majority of ESD subjects taught in the 
TAFE system are electives, relying on student interest. Incorporating ESD 
subjects into the core subjects of a trade course is difficult, as they are required 
to be nationally recognised and so the subjects taught have to be nationally 
approved. (Construction & Property Services Industry Skills Council, n.d.)   
 
It would take substantial funds, time and commitment from all sectors of the 
construction industry for the entire industry to be sufficiently educated about 
ESD.  Regulations, enforcement and assessments are necessary to ensure the 
construction industry becomes sustainable rapidly and reduces the 23% 
contribution to Australia’s GHG emissions. (Skills Australia, 2011)     
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2.9 Barriers to Sustainable Development in the 
Construction Industry   
 
According to the International Panel on Climate Change (IPCC, 2007) barriers 
that hinder the penetration of energy efficient technologies/ practices into the 
building sector and that are relevant to Australia include; higher up-front costs, 
energy subsidies, limitations of the typical building design process, imperfect 
information [education], tendency to ignore small opportunities for energy 
conservation, behavior, lack of awareness and corruption.  
 
There is a need for a greater level of communication between each sector in the 
construction industry because designing and operating high-efficiency 
buildings is a complex and multifaceted problem. (Bannister, 2009)  For ESD 
to be effective it requires a holistic view rather than a sector by sector approach. 
The process from initial concept to the final building involves multiple players 
and many decisions, often over extended periods of time often with long delays.   
The people involved will have varying levels of knowledge about ESD and 
may have limited dedication to green building practices.  This makes 
guarantees for ESD from planning to the final building extremely difficult.  
Relying purely on good will is ineffective and inefficient because the investor 
wants to maximise profits and so aims to keep costs down whilst the occupant 
is looking at the long term picture of reduced utility costs.  (Krups, 2008)    
 
From the literature review I have identified a number of issues impeding the 
process of designing and building sustainably.  These include: 
 
1. Developers are motivated by economic interests when building 
residential developments and have limited interest in sustainable 
buildings unless resulting in increased profits. (GBCA, 2005; IPCC, 
2007; Krups, 2008; McKinsey & Company, 2008)  
2. The general public is largely uneducated about sustainable design 
and technology.  They often have to rely on the sustainable claims 
made by industry. Cost is also a very significant factor in deciding 
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what to spend on a home. (Pollen Strategy, 2011; RMIT, 2004; 
Sheidow, 2006) 
3. A lack of environmental education of all people involved in the 
construction industry, particularly of tradespeople. (Hes, 2005) 
4. Developers taking the council to VCAT when they are asked for an 
ESD report or other sustainable element.  The VCAT judges often 
rule in favour of the applicant which could deter councils from 
asking for ESD. (CASBE, 2009; SBE & Hansen, 2007)   
5. Too much importance given to star ratings of buildings, a general 
lack of knowledge of what a star rating actually encompasses and 
no post construction checks of the thermal rating.   (Chandra, 2007; 
Thomas, 2011)  
6. A lack of accountability and checking in place for environmental 
features and technology from planning to construction. (SBE & 
Hansen 2007) 
Further research is required into the issues surrounding barrier number 6. 
2.10 Conclusion 
Essentially this research began while I was tutoring and lecturing sustainable 
architecture and working for various architectural firms.  Later I was employed 
in local government.  These varied experiences have provided a unique and 
wide ranging view of the construction industry.  The first research question is 
answered in the literature review and is supported by government documents 
from an international, federal, state and local level, legal papers, reports by 
NGO’s and industry representatives, newspaper and journal articles.   
There are only a limited number of theses that related directly to my research.  
Many of the theses on sustainable design and construction are written by 
academics from an engineering or social science background.  They tend to be 
a result of traditional desk based research or through interviews and surveys as 
an outsider to the organisation they have investigated.  This research was based 
upon the organization within which I was employed.  It is important to note 
that this thesis is also focused on the encouragement of ESD by local 
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government at the planning permit phase and is therefore the study of a 
relatively new area.  Sufficient time may not have passed for other research to 
have been undertaken on this topic.  Despite this there were several theses 
mentioned in the literature review that did inform my knowledge.   
The most relevant research that related to this thesis was the SBE and Hansen 
report ‘Sustainability Assessment in the Planning Process ’and the thesis by 
Dominique Hes ‘Facilitating ‘green’ building: turning observation into 
practice’.  The thesis by Hes was conducted while employed in design 
industries as an ESD advisor.  It also helped to validate the importance of the 
research I have undertaken as confirmed by her, that there is a significant gap 
in the knowledge of the construction industry from an insider perspective and 
‘there is no literature on observed barriers on site in the field from a 
participatory approach’. (Hes 2005, p.29)  There also appears to be a 
significant research gap into the role of local government, statutory planners, 
the Building Act 2006-44 and planning enforcement officers.   
The literature review outlined the lengthy history, relevant reports and research 
relating to sustainable development in the construction industry.  It provided a 
context for the present situation in local government in Victoria and for the 
situation I am currently employed under as an ESD advisor.  It discussed the 
many initiatives by federal, state and local government in Australia to 
encourage ESD in the construction industry with a particular focus on the BCA 
and state planning policies such as ResCode.  In the opinion of the City of 
Moreland these initiatives have failed and in response they have developed the 
STEPS rating tool for planning applications and SDAPP to encourage other 
councils to implement the same process.   VCAT and building surveyors were 
mentioned as sectors involved with the construction industry that can hinder 
the progress of ESD.  The building commission practice note related to 
planning and building permit consistency was discussed.  Finally, the many 
barriers to ESD were listed with the final barrier ‘a lack of accountability and 
checking in place for environmental features and technology from planning to 
construction’, being the guiding concern for the remainder of the thesis. 
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Chapter 3 Research design 
 
This chapter outlines the research methodology that guided this thesis. It begins 
with a review of the focus of the study and proceeds by describing qualitative 
methods employed and the rationale for these.  An outline of the conduct of the 
study is described.  Finally analysis methods are listed and how issues related 
to validity, ethics and bias are addressed.   
 
3.1 Qualitative Research 
The construction industry is extremely complex, involving many parties in the 
creation process of a complete building.  This and the nature of the research 
questions required a qualitative approach to the collection of the data.  I have 
used information that is quantitative such as the FirstRate scores requested as a 
part of STEPS and have transferred some of the survey results to percentages.  
However, the statistics are only primary supporting evidence for my qualitative 
evaluation.    
 
Qualitative research has become an acceptable, if not mainstream form of 
research in many different academic and professional fields.  This has led to 
academics and researchers from a wide array of disciplines, employing 
qualitative research.  Qualitative research aims to capture the complexity of 
human experience; to seek deep understanding rather than causal explanation.  
The researcher is more of an interpreter rather than a neutral observer.  Yin 
(2010) lists five features of Qualitative Research: 
 
1. Studying the meaning of people’s lives, under real world conditions 
2. Representing the views and perspectives of the people in a study 
3. Covering the contextual conditions within which people live 
4. Contributing insights into existing or emerging concepts that may 
help to explain human social behavior 
5. Striving to use multiple sources of evidence rather than relying on a 
single source alone. 
(Yin, 2010) 
As I was employed in a local government planning department, assessing 
buildings for ESD improvements, all of Yins five features of qualitative 
research were covered.   
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3.1.1 Case study methodology 
 
The case study method is an approach to research design where an individual, a 
group, an institution or wider community is investigated to answer specific 
research questions in order to inform judgements or decisions.   Case studies 
can use multiple sources of information such as interviews (informal and 
formal), documents and observations and the many sources help to form a very 
detailed picture of the situation.   (O'Hara et al, 2011) 
 
Case studies are important as they develop a more realistic view of how people 
are and how they behave and second as they help researchers develop their 
skills; both vital to this research. (Flyvbjerg cited in O'Hara, 2011)  Case 
studies are not a methodological choice but a choice of what is to be studied 
and can use quantitative and qualitative methods. (Stake cited in Denzin & 
Lincoln eds., 2005)  While quantitative research methods traditionally do not 
fit with an interpretative methodology, the selection of research methods 
should be defined by the research questions and situation. 
   
Stake (2005) defines three types of case study; intrinsic, instrumental and 
collective case studies.  An intrinsic case study is where the case itself is of 
interest and the researcher is trying to draw out the particular story.  In an 
instrumental case study, the researcher is trying to provide insight into a 
problem and to advance understanding.  A collective study may be to 
investigate a population or general condition hoping to lead to a better 
understanding or a larger collection of cases. (Stake cited in Denzin & Lincoln, 
eds. 2005)  This research uses elements of all three types of case studies.  
Through the surveys and interviews, details of the present planning process 
were drawn out leading to new insights.  The findings were then used to 
advance understanding and develop actions that are leading to changes to the 
present process of assessing planning applications.  Finally, although one 
council is analysed, the research can be and has been used by CASBE to assist 
all member councils.  The four case studies have provided information that has 
significance for all planning applications, particularly multi-residential 
developments. The findings have been useful for CASBE to understand the 
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changes required to planning permits so enforcement of ESD commitments is 
legal. 
3.1.2 Action research 
The case study methodology was integrated with action research, which is a 
methodological approach focused on changing practice. At its core, action 
research is a way to increase understanding of how change in one's actions or 
practices can mutually benefit a community of practitioners. (Carr & Kemmis 
1986; McNiff, 2002; Reason & Bradburym, 2001 cited in Allen, 2001)  The 
case study research findings led to a period of review and reflection of the ESD 
assessment process at the City of Kingston.  This resulted in changes to the 
ESD assessment process and the potential for future actions.  These will be 
detailed in Chapter 5.  
Following are the main characteristics of action research as defined by McNiff 
(2010) and I have added my responses and actions in brackets. 
 
• is practice based, and is about improving the practice of both action 
and research, creating knowledge, and generating living theories of 
practice (the research was conducted while working at the City of 
Kingston as an ESD officer, new techniques were employed to 
improve the assessments, more will be implemented soon) 
• is collaborative, and focuses on the co-creation of knowledge of    
practices.  (The research was shared with CASBE members and 
they contributed to further understanding of the planning to 
building process and possible solutions). 
• demands higher-order questioning and is intentionally political; (I 
asked where the guarantees were for ESD, interviews with key 
industry people, information passed onto CASBE, significant 
changes are underway which could become political)  
• can contribute to social and cultural transformation. (an 
enforcement group has been formed with CASBE to discuss what 
can legally be done to ensure ESD commitments are met) 
(McNiff, 2010) 
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Action research is appropriate when the research topic is developing over time.  
Action research is related to experiential learning and reflective practice. 
(Coghlan, 2010)  Conducting research in and on one’s own organization means 
that a member of an organization, in this case an employee of the City of 
Kingston, undertakes a research role in addition to the normal occupation they 
hold in the organization.  As an action researcher involved in an organization, 
there is the opportunity to gather information as an inconspicuous observer.  
While working and researching I gained information through participation in 
and observations of colleagues at work, through problems being solved and 
decisions being made. 
Self-reflection is a central part of action research and the action term implies 
you will continue to learn and develop.  Allen (2001) states that it is a 
particularly suitable approach to develop the change needed for areas such as 
environmental management and sustainable development. Action research 
entails building new understandings to inform our actions in the situation that 
is unfolding or ‘learning from experience.’ (Schon cited in Smith, 2009)   Self-
reflection was undertaken by discussions and feedback with the architects, 
developers and building designers for who I compiled ESD reports.  Further 
feedback was gained by discussion and meetings with the planning team on 
what they found difficult to understand or what approaches were helpful.  This 
research led to new insights that inspired reflection on the analysis of the 
planning permit applications and the knowledge of the developers, architects/ 
building designers and planners.   
 
Action research is also appropriate in a government setting.  As Schon (Schon 
cited in Smith, 2009) states, government can learn for the society as a whole 
and this knowledge can filter through to public learning.  Governing bodies can 
make a directed inquiry into the nature of causes and resolution of society’s 
problems.  For the government to solve new public problems, it must also 
develop the systems for doing so and remove the structure and mechanisms 
that resulted in the old problems.  (Schon cited in Smith, 2009)  The creation of 
my role at City of Kingston was a completely new way of reviewing planning 
applications.  Through prior knowledge, experience and the results of the 
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findings during the research period I was able to assess the analysis process of 
the planning applications and make relevant changes.  I believe the government 
has a pivotal role to play in instigating sustainability early in the planning 
process.  
 
3.2 Research Methods 
To avoid selecting case studies which intentionally fit a desired result, the 
cases were chosen based on which submissions had an ESD report and a 
STEPS assessment.  Approximately twenty-four developments drawn from 
approximately seventy applications fulfilled these requirements submitted up to 
June 2011.  Of the twenty-four possible case studies only a few cases were 
deemed suitable.  Reasons as to why this occurred were generally attributed to 
the STEPS assessment being incorrectly filled out by the applicant, architect or 
building designer.  The applicants were requested to have the ESD report and 
STEPS assessment completed by a ‘suitably qualified person’.  However, there 
were many instances where the information was still incorrect.  In one case a 
STEPS report was completed by the developer who appeared to have a very 
limited knowledge of ESD and the STEPS report reflected this.  It was not 
chosen as a case study. 
 
This section provides an outline of each method together with reasons why 
each was employed in this study. 
 Collection of documents 
 Surveys 
 Interviews 
3.2.1 Collection of documents 
 
Documents relating to the case studies are all available through the document 
file program called TRIM, on the City of Kingston council employee 
computers.  With approval from the team leaders and as an employee, I could 
access these electronic files and scan for any information that might be relevant.  
The documents used were the initial application form, earlier submitted plans, 
concerns from other departments such as traffic and vegetation, information 
from State government groups such as Melbourne Water or Vic Roads and 
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objections from neighbours.  I collected information regarding the cost 
estimation for construction and any concerns by other departments at the City 
of Kingston that related to ESD, such as the installation of a water tank. 
Objections by neighbours to a development were also read to understand their 
concerns.  No sensitive information has been disclosed.  
3.2.2 Surveys 
 
In qualitative research, surveys should present open questions so that 
participants have the opportunity to include whatever information is relevant to 
the question.  It is trying to reveal the participants feelings and understanding 
of what is being researched.  The advantages of surveys or questionnaires are 
that some people find it easier to write than to talk and they can answer 
questions with more confidence and honesty without the presence of an 
interviewer.  (McNiff, 2010)   
 
To gain approval to conduct the surveys within the planning and building team 
ethics approval from the RMIT Human Research Committee was successfully 
gained for this research.  I was also required to write a draft copy of the 
questions which were passed onto my immediate and senior supervisors at the 
City of Kingston.  Once approval was granted, I printed copies and asked 
colleagues to complete the surveys as part of my Masters research.  I obtained 
fourteen responses from approximately eight planning and six building staff 
which at the time represented approximately 75% of the staff.    
3.2.3 Interviews 
 
An interview is often thought of as face to face however, it can be via 
telephone or questionnaire and increasingly by email and online forums.  
(Craig, 2009)  There are different types of interview including structured, semi-
structured and unstructured.  Interviews were conducted with staff from the 
AIBS, the Building Commission, with ESD consultants and planning 
enforcement officers in a conversational style. 
In all cases a semi-structured or unstructured interview process was employed 
rather than a structured technique; both parties could feel free to add more 
information beyond the set questions.  In a semi-structured interview rather 
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than having a fixed set of interview questions a guide is used without a fixed 
order of words or questions so the content focuses on the crucial issues in the 
research.  According to Burns (2000) this permits greater flexibility than the 
structured type and allows a more valid response from the respondent’s view of 
reality.  The interviews were conducted face to face, by telephone and then 
clarified and checked for accuracy by email.  One of the criticisms of 
interviews that are not face to face is that the facial expressions and body 
language cannot be viewed.  However, as the questions related to legal issues 
and opinions of planning and building, it was not essential to be face to face for 
obtaining clarity.  
 
Unstructured interviews were also used at the City of Kingston, at CASBE 
meetings, BCA seminars and with people in the construction industry.  An 
unstructured interview is like a conversation between two equal partners where 
the interviewee is free to talk about an issue without any preconceptions. It is a 
free-flowing conversation relying heavily on the interaction between the 
researcher and the informant where although designed to be natural, can be 
directed so the conversation stays on the topic. (Yin, 2010)  At the City of 
Kingston interviews were undertaken with various supervisors and planners, 
strategic planners, building surveyors, and planning and building enforcement 
officers.  Outside of the staff at the City of Kingston there were several 
‘unstructured interviews’ or conversations with local government planners, 
developers, ESD officers, environmental engineers and ESD consultants.  As 
these were unstructured I wrote down notes at the completion of the discussion. 
 
3.3 Analysis 
According to O’Hara et al. (2011) there is no one way of doing data analysis.  
‘It is not a linear process but involves going back and forth between the steps 
to refine and improve the analysis as you complete it.’  (O’Hara et al 2011, 
p.212)  According to Craig (2009) the qualitative action researcher collects 
data and analyses the situation they are immersed in to provide understanding 
and meaning.  
 
 
The analysis took the following steps: 
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- For the surveys each was carefully read for similar themes and new 
insights and possible actions to be taken. 
- For the semi-structured interviews substantial notes were taken that 
were rewritten and sent to the interviewee for validation.  
- Relevant points from unstructured interviews or conversations were 
written down and stored in a folder for later use. 
- For the planning case studies I analysed and read the planning 
application documents including plans, elevations, sections, application 
form, reports from other departments in the council, objections and my 
initial ESD assessment 
- The resubmitted plans were analysed with the respective ESD report 
and STEPS data provided by the applicant. 
- The four case studies were compared to a best practice sustainable, 
multi-residential development to highlight that there is a general lack 
of knowledge and incorporation of ESD. 
- Based on the above, identifying further possible way(s) to encourage 
ESD in the building industry and to enforce checks during and after 
construction.   
 
3.4 Validity, Bias and Ethics 
3.4.1 Validity 
 
Robson (2002, p.170) suggests that research has validity when it can claim to 
“being accurate, or correct, or true” while acknowledging that it is difficult (if 
not impossible) to verify these characteristics with certainty.   There is a close 
relationship that exists between action research and qualitative, flexible-design 
research, and there are a number of factors that can support the validity of the 
findings.  (Robson, 2002)  As a response Maxwell (2005) has developed a list 
of methods to reduce threats to validity as stated below. 
 
Intensive long term involvement  
My involvement with the field of sustainable architecture and design started in 
1999 when I was first employed as an ESD tutor at RMIT University to 
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architecture students. Since that time I have worked as an ESD tutor and 
lecturer part time at RMIT, Melbourne University and Swinburne University.  I 
have also worked at various architectural firms as a graduate architect and ESD 
advisor in Australia and Japan.  These roles have provided an extensive 
overview of ESD and the construction industry.   
 
The findings in this research were supported by my employment at the City of 
Kingston in the planning department as a Sustainable Development 
Assessment Officer (SDAO) for eighteen months. This was a substantial period 
of time to make observations, initiate changes and conduct formal and informal 
interviews.  I have been an active participant in CASBE where many 
unstructured interviews occurred face to face and by email.   
 
Rich data 
This involves supporting the observations and interviews with a wide variety of 
data.  This has been done through the surveys of the planning and building staff 
at the City of Kingston, interviews with key industry organisation and the 
analysis of four case studies.  Prior to the selection of Kingston as a case study 
I had analysed approximately forty planning applications, so had a thorough 
range of proposed developments from which to draw questions and conclusions.  
The four case studies provide supporting evidence about poor consideration of 
ESD at the initial planning stage, through to the ESD commitments that are not 
being checked during and after construction.  The comparison to a best practice 
ESD development provided further data to support the understanding that 
sustainable design is not a high priority for developments submitted to the City 
of Kingston. 
 
Respondent validation  
For the semi-structured interviews I emailed my written transcript to the 
interviewee for validation.  The interviewees returned the email with 
corrections and comments which I have adopted where possible.  Other 
interviews were conducted via email. 
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Triangulation 
Qualitative research inherently uses multiple methods or triangulation in an 
attempt to gain an in depth understanding of the phenomenon in question.  
Triangulation is not a tool or a strategy of validation, but an alternative to 
validation. (Flick cited in Denzin, 2005)  It is used when multiple forms of data 
are required to support the research findings and according to Craig (2009) is 
critical in action research where qualitative methodology is used.   
 
There are many possible types of data sources such as documents, surveys, 
interviews, videos and field notes.  To understand the workings of the Kingston 
planning department I used documents, submitted plans, interviews and 
observations as a means of triangulation.  For the four planning case studies I 
analysed plans, council documents, ESD reports that I had completed and 
reports by the ESD consultant employed by the planning permit applicant.  The 
interviews were gathered from various organisations involved in the planning 
and building process.  At times these groups had conflicting opinions, so 
sourcing from a range of industry groups was essential.  
 
Quasi statistics 
The surveys involved questions that required a mix of multiple choice and 
open-ended answers.  The multiple choice questions were calculated into 
percentages and put into tables to reveal the most common answers.  
 
Comparison 
Prior to and while the research was being conducted, I analysed approximately 
eighty planning applications for potential ESD improvements.  It was natural to 
compare new applications with previous ones.  The submitted planning permit 
applications have confirmed that the vast majority of developments submitted 
to the City of Kingston have a limited consideration of passive design 
principles and green technology.  The four case studies provide an in-depth 
comparison.  They have also been compared to a ‘best practice’ sustainable, 
multi-residential development in Brunswick.  Further to this, comparisons with 
other CASBE councils support that there are similar issues with multi-
residential developments across all Melbourne.   
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3.4.2 Bias 
 
Bias can occur because the researcher is the ‘primary instrument for data 
collection and analysis.’ (Merriam, 1998, p.42)  I believe this has been 
minimized by the triangulation of data inputs which has given rise to  a ‘rich 
description’ of the present situation, including a multiplicity of viewpoints; 
from government documents, through to personal interviews.  
 
Long term involvement can also increase the risk of bias.  However, it has also 
been suggested by Robson (2002) that a researcher’s prolonged involvement in 
a study may actually help to reduce an interview or survey respondents’ bias.  
This is due to the likely development of a trusting relationship between 
researcher and respondent, which may decrease the possibility that the latter 
will provide biased information.   
 
As discussed in 3.2 the case studies were selected based on which applications 
had the most comprehensive information about the development including an 
ESD report and STEPS assessment.  There were only a few projects that fit 
these criteria. 
3.4.3 Ethics 
 
‘Ethics is the term used to sum up the rules that govern a researcher’s conduct 
when planning and carrying out their research’ (Walliman cited in O’Hara et al 
2011, p. 108)  Most of the information used in the research is not sensitive and  
is in the public realm.  However, ethical precautions were taken to protect the 
rights of participants.  To address issues related to ethics the strategies 
employed were: 
 
1. Consent was sought from my supervisor at the City of Kingston to use any 
of the planning applications and ESD reports in my research.  He 
considered the research to be very useful to my role and allowed the use of 
information related to each case study (most of the documents were 
publicly accessible). 
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2. The report did not include the address of the development, the name of the 
architect or building designer, applicant or ESD consultant.  This 
information was not relevant to the research. 
3. After asking and gaining approval to conduct the survey the questions were 
checked and approved by the Planning Department supervisor and Team 
Leader. 
4. When participants were requested to do a voluntary survey, a summary was 
included describing the background, objectives, methods, intended use of 
obtained data and a description of where the findings would be 
disseminated.  The survey was formally agreed to by the signing of a 
consent form. 
5. A pseudonym was given to each participant of the surveys and interviews, 
when requested, although it was made clear that absolute anonymity could 
not be ensured since the true names of the organisation involved were used. 
6. The semi-structured interviews were transcribed and sent to the interviewee 
for validation and confirmation that it could be used in this thesis and might 
possibly be given to members of CASBE. 
7. Ethics approval from the RMIT Human Research Committee was 
successfully gained for this research. 
 
3.5 Conclusion 
This chapter has described the design and methodology of the research. A 
qualitative approach was used with a case study methodology.  This was the 
most appropriate method for the context of the research field and the research 
questions.  Following the path of sustainable design from planning to building 
is extremely complex, requiring data from many sources. The case study 
methodology allowed for many new insights to be made and I have been able 
and continue to take actions to improve the current process.  The phases of the 
study have been outlined and the various research methods have been 
described.  Issues of validity, ethics and bias have been addressed.  The next 
chapter is a presentation of the research and analysis. 
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Chapter 4:  Surveys, interviews and case study 
findings 
 
4.1 Introduction 
Green wash 
(grēn'wŏsh', -wôsh') 
Used to describe the act of misleading consumers regarding the 
environmental practices of a company or the environmental benefits of 
a product or service.  (Greenpeace, 2010) 
This chapter presents the findings from the data collected and addresses the 
second and third research questions.  The second question asks ‘What 
processes and checks are in place to ensure sustainable design and technology 
commitments made in a planning application and ESD report will be adhered 
to in the final building and will they be constructed correctly?’  While question 
three asks: ‘How can local government ESD officers improve their assessment 
of planning applications so that the assessment process itself educates and 
inspires the building industry?  How can the assessment process be developed 
so that commitments to ESD are guaranteed to be met by developers and 
builders?’   
 
To answer the questions the chapter begins with an overview of the City of 
Kingston and the development of SDAPP.  It is followed by the results of a 
voluntary survey given to the planning and building team at the City of 
Kingston.  I received replies from eight planning staff and six building team 
members which represented approximately 75% of the staff.  The findings 
from the surveys raised many questions and in order to obtain clarification, 
necessitated a series of semi-structured interviews to key industry groups.  I 
contacted the Building Commission, the Australian Institute of Building 
Surveyors (AIBS), Australian Building Sustainability Assessors (ABSA), 
planners and ESD consultants.  These interviews were to attempt to establish 
the legal requirements of the consistency between planning and building permit 
requirements.  I also asked their opinion on ESD in the construction industry.     
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Section three presents four case studies of planning submissions and their 
relevant ESD reports to the City of Kingston.  The four case studies were 
analysed in detail and a critique is made of those commitments that were too 
vague, those that never appeared on the plans and those which are not checked 
during or at the end of construction.  An example of an initial ESD report, that 
I completed when an application is first submitted can be viewed in Appendix 
G.  Chapter 4 also raises the question, whether the thermal assessor, building 
surveyor or planning enforcement officer will ensure that the ESD features will 
be present in the final building and whether it has been constructed correctly.  
This has significant implications for the role of an ESD officer and the 
improvements required.  The chapter ends with a discussion of a best practice 
example of a sustainable multi-residential development which is compared to 
the four case studies.  The project is Westwyck in Brunswick West, a project 
by a private developer that made a profit while utilising best practice 
sustainable design and construction.  It is proof that ESD and profit can be 
compatible.   
 
4.2 City of Kingston 
The City of Kingston is located in the southern suburbs of Melbourne located 
between 15 and 34 kilometres from the CBD.  Major features include the 
longest stretch of beach in metropolitan Melbourne, Mordialloc Creek and the 
Edithvale and Seaford Wetlands. The remnant wetland areas are the largest 
remaining natural wetlands of their type in the Port Phillip and Westernport 
bays and provide habitat for thousands of migrating birds from as far away as 
Siberia.  The flora of Kingston comprises approximately 430 species of ferns 
and flowering plants, while the fauna comprises approximately 250 species of 
vertebrates. Protecting these natural features has a significant effect on policies 
and development by the local council. (City of Kingston, 2011)  
The extensive natural features of the City of Kingston have to exist in 
conjunction with the largest industrial area in Melbourne have over 4,000 
industrial sites, a workforce of around 70,000 and a population of 147,214.  
(City of Kingston, 2011)   Statistics indicate that 63.6 % of people live in 
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detached houses compared to 66.1% for Greater Melbourne, 28.1% live in 
medium density housing compared to 19.6 % for Greater Melbourne.   
The City of Kingston is committed to creating a more environmentally 
sustainable city.  One of the many ways it seeks to achieve this is by 
encouraging developers to incorporate Environmentally Sustainable Design 
(ESD) into planning permit applications at an early stage.  In December 2009 
the City of Kingston endorsed the implementation of Sustainable Development 
Assessment in the Planning Process (SDAPP) using STEPS and the 
Sustainable Design Scorecard (SDS).  To provide guidance and to check the 
reports, the position of SDAO (Sustainable Development Assessment Officer) 
was created in March 2010.  
 
Part of my job description at the City of Kingston as an SDAO, was to analyse 
planning applications for possible improvements to the sustainable design and 
thermal performance of potential developments.  It is estimated that more than 
80% of the energy consumption of a building takes place during its use and 
only 20% during the construction.(UNEP, 2007b)  This statistic highlights the 
need to ensure buildings are sustainably designed.  Part of the planning 
application process calls on the planner to circulate the application to other 
departments at the council; such as waste management, traffic control, drainage, 
urban design and ESD.  The Moreland STEPS assessment tool was utilized as a 
guide for analysis of the applications by the ESD officer and applicants were 
encouraged to opt for sustainable technologies such as solar hot water.  One 
has to consistently be reminded of the fact that no applicant is legally bound to 
adhere in any way to such recommendations or advice.  However, over the 
time I have been employed I have seen an increase in the number of ESD 
commitments made by the applicants.  Once a commitment is on a planning 
permit the owner of the property is legally bound to build what is shown on the 
plans.   
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 4.3 Surveys to the Kingston Planning and Building 
Departments 
From December 2010 to February 2010 after having obtained permission from 
the RMIT ethics committee and my supervisor at the City of Kingston, I gave 
out voluntary surveys to the planning and building staff.  The questions 
focused on their education and opinions about sustainable design and 
construction. The questions are located in Appendix D and the survey results 
are located at Appendix E.  
4.3.1 Survey questions 1, 2 and 3 
 
The first and second questions were to establish which department the 
respondent worked in and how long they had been in this role.  Question three 
asked which local government municipalities they had worked in.  The answers 
are located in Appendix E. 
4.3.2 Survey results Question 4 and 5 
 
Question 4: Did you learn about environmental issues at university/ TAFE?  
(E.g. Pollution, global warming, climate change, de-forestation, etc.).  The 
possible responses were ‘none’, ‘a little’, ‘adequate amount’ and ‘too much’. 
The results are based on a self-assessment and may not reflect their actual level 
of knowledge, however the results revealed that approximately 43% of all 
respondents felt they had ‘a little’ level of education about environmental 
issues while 50% believed they had an ‘adequate’ level from their tertiary 
institution.  Of the planners approximately 21% said they had ‘a little’ and 
approximately 36% said they had an ‘adequate’ level of education.  The results 
for the building team were that 7% received ‘no’ education, 21% ‘a little’ and 
14% had an ‘adequate’ education.  
Planners are making decisions about land use to shape cities, towns and regions 
by managing development, infrastructure and services. (PIA, 2011)  This 
would necessitate them to learn about environmental issues in their formal 
education.  The building team’s role is to ensure that a building complies with 
the BCA.  They are not required to make assessments regarding the 
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environment.  As both groups are making vital decisions in relationship to ESD 
I believe it is imperative that they have at a minimum a basic knowledge of 
these issues.   
Question 5: Did you learn about sustainable design and/or building at 
university/ TAFE?  (E.g. passive solar design, water recycling, natural 
ventilation, WSUD, etc.).  The possible responses were ‘none’, ‘a little’, 
‘adequate amount’ and ‘too much’. 
 
In response to this question 21% of all respondents said they received no 
education, 50% of respondents said they received ‘a little’ while 21% said they 
received an ‘adequate’ level of education about sustainable design and building.  
These results indicate that 79% of respondents have an insufficient level of 
education about the subject matter.  If the planners were taught ESD as part of 
their education there would potentially be no requirement for someone in my 
role to exist, or perhaps a person in my position would only assess large 
developments.   
4.3.3 Survey results Question 6 and 7 
 
Question 6: Do people in your role need to know about environmental issues? 
The possible responses were ‘None’, ‘a little’, ‘basic knowledge’ and a 
‘thorough knowledge’.   
The results showed that 36% thought people in their role only needed to know 
‘a little’ and 63% a ‘basic knowledge’ about environmental issues.  Between 
the planning and building team approximately 28% of the respondents who 
said ‘a little’ and 28% a ‘basic knowledge’ were planners.  Only 7% of the 
respondents who said ‘a little’ were from the building team, while 36% thought 
they required a ‘basic knowledge’.  The results indicate that the planners are 
possibly not aware of how knowing about environmental issues can assist them 
to make decisions that are beneficial to the environment.   
Planner G replied that a ‘basic knowledge’ was required for Q.6 and said ‘We 
are bound by legislation – we can only suggest changes unless we have the 
backing in the (planning) scheme.’  Planner H replied that a basic knowledge 
was required ‘to encourage sustainable design and ensure developers are aware 
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of planning scheme requirements.’  Building surveyor F said a basic 
knowledge was required for Q.6 and said ‘the trend with building regulations is 
this area has been given a priority.  The last five years have seen major changes 
in this area in the BCA.’ 
 
Question 7: Do people in your role need to know about sustainable design 
and/or building?  Possible answers were ‘no’, a little’, ‘basic knowledge’, 
‘thorough knowledge’ and the respondents were asked to explain why? 
In response to question seven, approximately 7% said ‘a little’, 56% said ‘a 
basic’ and 36% said a ‘thorough knowledge’ was required for people in their 
role.  Further to this, planners made up approximately 50% of the respondents 
that said ‘a basic’ knowledge and 7% that said a ‘thorough knowledge’ level 
was required for their role.  Approximately 7% of the building team answered 
‘a little’ and 7% said ‘a basic’ and 28% said ‘a thorough’ level of knowledge 
about environmental issues was required.   
 
The planners have mostly answered that their role only requires a basic level of 
knowledge about sustainable design/ and or building.  The response from 
planner A provides some clarification as to why they have this opinion.  ‘I 
don’t think the current systems require a need [for planners to know about 
sustainable design/ building] as it is difficult to enforce sustainable design. 
However, it is good to have some knowledge [in order] to make suggestions.’  
This response once again gives some indication that planners are unaware of 
the impact their role can have.   
 
Approximately 67% of the building team said they require a thorough 
knowledge of sustainable building and/or design.  This is a result of the 
increasing level of knowledge about ESD that building surveyors require for 
checking that drawings have complied with Section J or the energy efficiency 
section of the BCA.  This is supported by quotes from the building team which 
state ‘the BCA today requires new buildings to be designed to have a 5 star 
rating and as building surveyors we need to have quite a bit of knowledge to 
assess the requirements’.  They also state ‘an understanding of the [sustainable] 
systems being used is important to know (i) that it has been installed and (ii) to 
know that it is being used/ installed properly.’ 
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The results indicate a need to educate the planning team of the impact their role 
can have on influencing positive sustainable outcomes through planning.   
4.3.4 Survey results Question 8 
 
 
Question 8: Outside of your formal study have you undertaken any study or 
training in the area of sustainable design, planning, building, etc.?  The 
possible responses were ‘none’, ‘a little’, an ‘adequate amount’ and ‘a lot’.  
The respondents were also asked to give details of subjects, their employment, 
training, etc. and hours involved. 
The results reveal that 57% of respondents have not done any further study to 
expand their knowledge of ESD, while 21% have done ‘a little’ and 21% ‘an 
adequate’ amount.  The majority of respondents had mostly completed extra 
study through sessions at work.   
4.3.5 Survey results Question 9 
 
Question 9: What has been the value for you in completing this training? 
 
Six respondents had completed some type of study in sustainable design, 
building or planning.  Examples of the kind of study undertaken were a two 
day seminar on using the FirstRate software and courses run by PLANET 
(PLAnning NETwork) and Clearwater which are government programs.  
Respondents had also attended City of Kingston information sessions on 
WSUD.  Also Melbourne Water had been to Kingston to discuss water issues.   
Only three respondents provided feedback on question 9 and one answer was 
not relevant.  The remaining two respondents gained a ‘better knowledge and 
[how to incorporate] WSUD principles into planning applications and ‘getting 
a basic understanding’. 
4.3.6 Survey results Question 10 
 
Question 10: Would you like to learn more about sustainable design? The 
possible responses were ‘no’, ‘a little’, an ’adequate amount’ and ‘a lot’. 
Of all the respondents approximately 7% said ‘no’, 14% said ‘a little’, 64% 
said an ‘adequate amount’ and 14% said ‘a lot’.  The results also indicate that 
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the planning team have a high level of interest in learning about ESD; their 
responses were all either an ‘adequate amount’ or ‘a lot’.  The results from this 
question could potentially be shown to the supervisors for the planning and 
building team as evidence to support a regular in-house schedule of training 
sessions on sustainable design and technology. 
4.3.7 Survey results Question 11 
 
Question 11:‘Has there been any issues stopping you from learning or 
learning more about sustainable design and building?  The possible answers 
were ‘too busy’, ‘not part of my job’, ‘costs too much’, ‘don’t know where to 
learn’, ‘the environment team can provide advice’, ‘not interested’ and ‘other’.  
The respondents were asked to mark all that apply from 1 up to 6 with 1 being 
the strongest barrier. 
Most of the respondents said that they were ‘too busy’ to do any study; five 
respondents placed this as their number one reason.  The next most common 
reason was that ESD related courses ‘cost too much’ with four respondents 
placing this as their number one reason.  The third most common response was 
‘environment team can provide advice’, indicating that many of the planners 
feel it is not their role to assess sustainable design features of a planning permit 
application.   
4.3.8 Survey results Question 12 
 
 
Question 12: If you were to undertake further training in sustainable design 
and building, what subjects would interest you?  The options listed in the 
survey were ‘passive solar principles’ (i.e. correct orientation, shading, etc.), 
‘natural ventilation’, ‘natural heating’ (thermal mass, insulation, building 
sealing), ‘sustainable construction’ (recycling buildings, decreasing 
construction waste, design for easy alteration, etc.), ‘materials’ (recycled, non-
toxic, renewable, recyclable, etc.), ‘rainwater tanks’, ‘greywater and 
blackwater systems’, ‘WSUD’  (rain gardens, bio-swales, permeable paving, 
etc.), ‘alternative energy’ (solar, wind, geo thermal, co-gen, etc.), ‘sustainable 
cities and neighbourhoods’ and ‘other’.  Respondents were asked to mark all 
the subjects that they would be interested in learning.   
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The survey results indicate there is a strong interest in learning about 
sustainable design and that there are subjects which are particularly popular.  
The most popular subject was ‘alternative energy’ which was selected nine 
times followed by an equal preference for ‘materials’ and ‘WSUD’ which 
received eight responses.   
 
The next most popular subjects were ‘natural ventilation’ and ‘sustainable 
cities’, both of which received seven replies; six answers from each of these 
subjects were from the planners.  This statistic could be attributed to planners 
being in a position to have a significant impact on these considerations through 
strategic and statutory planning.  ‘Passive solar principles’ only received six 
responses, three from each team, while ‘sustainable construction’ also had six 
replies, two from the building team and four from planners. 
4.3.9 Survey results Question 13 
 
 
Question 13: Do you think sustainable design is now being considered more 
often than 5 years ago?  The possible responses were ‘no’, about 10% [of 
projects]’, ‘about 25%’, about ‘50%’, about ‘75%’ and ‘all projects’.  They 
were also asked to provide any comments.   
 
Of the fourteen respondents two said 10% of projects consider ESD, five 
selected 25%, four 50% four said 75% and only one selected 100% of projects 
consider ESD more often than five years ago.  The building team generally 
gave a higher percentage score that sustainable design was considered.  This 
could be due to the BCA Section J, energy efficiency requirements which they 
deal with directly.    
 
 
Only one respondent replied 100% and added ‘as a result of global change I 
believe people have been forced into considering these issues’.  Another 
building team member commented ‘it was mainly due to changes in legislation.’   
Four respondents said 50% of projects considered ESD and one respondent 
said ‘100% of this concern is due [to] mandatory legislation and only 50% 
comes from designers and architects.’  A planner said it was ‘only for large 
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scale developments’ and another commented that ‘[many] more projects 
consider sustainable design, although from [my own] personal experience [I 
would add] that this has been a ‘reaction’ to formal policy requirements rather 
than from a desire to include such approaches’.  
 
Two planners and two building team members answered 75%.  One planner 
said consideration was ‘not [due to] mandatory requirements, however having 
some knowledge has helped to encourage basic principles that are easily 
incorporated into design’.  Five respondents answered 25% of projects consider 
ESD and they were all planners.   
 
In retrospect it would have been prudent to ask what aspects of ESD are now 
considered more than five years ago.  I assume that a large percentage of the 
ESD considerations relate to water tanks and solar/ gas hot water given that it 
is mandatory for single dwellings to include one of these items.  
4.3.10 Survey results Question 14 
 
Question 14: What do you think are the barriers to sustainable design being 
considered by the construction industry?  The possible responses were ‘lack 
of developer knowledge about the benefits of green buildings’, ‘financial profit 
is more important’, ‘lack of government incentives’, ‘low client demand’, ‘lack 
of knowledge by architects and designers’, ‘lack of knowledge from builders 
and other tradespeople’, ‘lack of knowledge of sustainable design from 
planners’, ‘perceived higher costs of sustainable design’ and ‘other’. 
 
The perceived most common barrier was that ‘financial profit is more 
important’ which is not surprising in an industry that is led by private 
developers where sustainable features are seen as an unnecessary extra cost.  If 
clients are not willing to pay for extra ESD features the developer has no 
incentive to install such items.  This was closely followed by ‘perceived higher 
costs of sustainable design’; however as will be shown in the case studies, there 
are low cost and basic passive solar principles that are not necessarily being 
followed by architects and designers.  
The third most popular answer was the ‘lack of knowledge’ the developer had 
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about the benefits of green buildings.  This could potentially be changed 
through education about ESD which will most likely have to come from 
architects, planners and tradespeople who work with developers.  Further 
results can be seen in Appendix E. 
4.3.11 Survey results Question 15 
 
Question 15: What do you think will increase the demand for sustainably 
designed buildings and green technology e.g. solar panels, water tanks, etc.?  
The possible responses were ‘financial incentives’ (e.g. Solar hot water rebate, 
external shading rebate), ‘consumer demand through education’, ‘sustainable 
building regulations’, ‘sustainable planning regulations’, ‘increased cost of 
utility bills’, ‘taxes, levies’ (e.g. carbon tax), ‘educating architects and 
designers about green design’, ‘educating builders and other tradespeople 
about green design’, ‘educating planners and building surveyors’ and ‘other’.  
The respondents were asked to rate the suggestions. 
 
The most popular answer was ‘financial incentives’ such as the solar hot water 
rebate or an external shading rebate.  If developers could be encouraged to 
install green design and technology via a rebate, their concerns at not making a 
profit would be reduced.  
 
The next most common response was ‘sustainable planning’ and then 
‘sustainable building regulations’.  The third and fourth most common 
incentive as stated by the respondents was ‘higher bills’ and then ‘consumer 
demand through education’ which are ultimately closely related.  As utility 
bills rise, people will start demanding homes that use less energy to heat, cool 
and light.  
 
Introducing taxes such as a carbon tax was the sixth most popular response and 
as Australia is on the verge of having such as tax it will be interesting to see 
what impact this has if any, on the building industry.  The environmental 
education of architects and building designers was seventh, tradespeople eighth 
and planners and building surveyors ninth.  The questions indicate that using 
sustainability to increase profits and forcing change through regulation are 
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viewed as the most effective methods. 
4.3.12 Survey Results Question 16 
 
Question 16: (For planners only) Do you think the environmental aspects of a 
building you approve at the planning stage will be carried through to the 
final constructed building?  The possible responses were ‘yes’ or ‘no’ and to 
answer ‘why or why not?’ 
 
Seven of the eight planners answered ‘yes’ to question sixteen.  One planner  
said ‘hopefully the time spent negotiating outcomes is a push factor for 
developers as currently many do not want to discuss [ESD]’.  I have often seen 
that the planners who are committed to ESD have a difficult task in trying to 
gain a greater commitment from the developers.  . 
 
One planner commented ‘otherwise we take enforcement action and they 
wouldn’t be able to get a building permit if there has been variation to the 
plans.’  Another planner said ‘if the final finished building is not constructed to 
[the] endorsed plans infringement notices will be issued.’  Another comment 
was ‘if it’s a requirement that [is] mandatory (i.e. water tanks) then we can 
enforce the requirements.’   
  
However, as stated by one planner, ‘applicants amend permits to change the 
design to rip out the cost and make things cheaper’.  One respondent stated, 
‘changes can be made to the planning permit at a later date and sustainable 
aspects removed.  The amendments then don’t get assessed as thoroughly as 
the initial application’.  This was supported by the comment ‘yes, due to the 
endorsed plans, but some aspects would get dropped if possible.  During 
construction if the budget is getting a bit tight I can see that green initiatives 
would be some of the first to go because they aren’t needed’.   
4.3.13 Survey Results Question 17 
 
Question 17: Do you have any further comments on sustainable design, 
planning and building?  
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Only two comments were received and they both focused on the important role 
of government in creating and then enforcing legal requirements.   
One building team member said:  
 
I don’t think we will see a great change in construction methods until 
these issues become a requirement by state law.  It is not enough just to 
educate, but the government must be proactive and initiate some action 
in implementing the legal requirements. 
 
One planning team member said: 
 
At present I don’t think it’s clear where sustainable design ‘fits’ in the 
industry.  It seems premature at some planning stages and then not 
enforceable at any other stage.  There needs to be greater government 
introduced mandatory policy if it’s going to get off the ground and be 
enforceable. 
  
4.4 Interviews with Key Construction Industry 
Groups 
 
From the work conducted at the City of Kingston and the survey results I began 
to ask what guarantees were in place to ensure the commitments in the ESD 
reports and on planning documents would be honored in the final building.  I 
contacted the Australian Institute of Building Surveyors (AIBS) to seek 
information and advice about my concerns.  I spoke to the Victorian Chapter 
President of the AIBS, Peter Jolly a Registered Building Surveyor who is 
employed by Hume City Council.  I also interviewed a Building Commission 
employee, an employee of the Australian Building Sustainability Assessors 
(ABSA), an ESD consultant, a planner in private practice (who consults with 
developers and has worked in local government) and a planning enforcement 
officer at the City of Kingston.  There were also many unstructured interviews 
with CASBE members about these issues and other staff at the City of 
Kingston during the research period.  The principal interviews were returned to 
each interviewee for validation.   
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4.4.1 Local government and developers 
 
The interview with the private planner, who I will call Planner J, focused on 
the relationship between developers and local government.  Planner J 
complained developers are resistant to pre-application meetings as ‘unfair’ 
expectations may arise from the council.  Local government council would 
prefer that developers attend pre-application meetings to provide guidance so 
the development will satisfy the council requirements.  In terms of ESD a pre-
application meeting would be ideal given that passive solar opportunities could 
be highlighted before designs are committed to paper.  
 
Planner J said ‘when a planning permit is submitted to the council the planner 
has twenty-eight days to respond and all too often the response comes on the 
final day as a ‘further information’ letter’.  He added ‘this then puts the 
responsibility for the permit approval back on the developer.  And 
consequently it discourages developers from providing too much information 
early on as more will be requested’.   
 
Planner J had recently been called upon to defend his clients at VCAT and one 
case did involve ESD issues.  The development proposed had a raingarden and 
a grey water system, yet the council had requested additional ESD measures 
and an ESD report.  Planner J and the developer felt enough was already being 
implemented and VCAT agreed.  This development was in the inner city ‘north 
of the river’ where Planner J said developers are putting in sustainable features 
voluntarily even though he has told them they are not required.  However, he 
said ‘for the developers it is a selling point so they are willing to pay an extra 
$10,000 to gain an extra $40,000 profit’.  He said that VCAT is starting to lean 
towards council requests for ESD.  He added that quantifiable elements are 
easier to have approved as there is evidence to support the value of their 
implementation.  
The final comments by Planner J were that there needs to be clearer directives 
and targets for the developer.  He added that greater demand for ESD from 
consumers, which is happening to some degree ‘north of the (Yarra) river’ 
would clearly lead to greater ESD outcomes.  Fortunately the issue of clarity in 
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council directives is being addressed by CASBE via a working group on 
creating consistency between the ESD requests.  I have personally made 
contributions and given advice to this working group. 
4.4.2 Consistency between planning and building permits 
 
The Building Commission Practice Note 2006-44 states that ‘a building 
surveyor must not issue a building permit unless satisfied that the building 
permit will be consistent with that planning permit or other prescribed 
approval.’ (Building Commission, 2006)  Further details of this practice note 
can be found in Appendix F.  From a literal translation it could be assumed that 
if there are ESD items drawn on a plan or committed to in an ESD report then 
they are required to be in the building permit drawings and are therefore 
mandated.  It is assumed by many local government planners that if ESD items 
are on submitted plans and that an ESD report is endorsed, there is a guarantee 
they will be carried through to the final building.  However, the interviews 
have provided a different picture. 
This disconnect is supported by the research paper titled ‘Sustainability 
Assessment in the Planning process – Investigation Report ‘by SBE & Hanson 
(2007) which states: 
Other issues associated with the planning system that still need to be 
resolved are the ongoing enforcement of sustainability commitments 
made during the planning process.  Currently lack of resources means 
that council have a limited capacity to follow through and check that 
development is as sustainable as it was forecast in the initial phase. (p. 
137)   
One of the people I spoke to about the many issues raised was Peter Jolly, 
President of the Victorian Chapter of the AIBS.  He explained that continuation 
between the planning permit drawings and the building permit drawings was 
not as consistent as believed.  According to Peter a building surveyor is only 
obliged to adhere to the requirements of the Victorian Building Act 1993 and 
Building Regulations 2006, which incorporates the Building Code 
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of Australia (BCA).  Section 24 of The Building Act prohibits 
the Relevant Building Surveyor (RBS) from imposing any lesser or greater 
building standards or requirements unless the legislation specifically so 
permits.  Peter Jolly also expressed concern that ‘this means standards beyond 
the minimum requirements of the BCA cannot be imposed by the RBS or a 
council.   Planners can’t enforce building code or building act regulations and 
the Building Act only sets up roles and responsibilities of a 
Relevant Building Surveyor’.   
 
As an example, if the planning permit includes a grey water system on the 
plans there is no legal requirement for it to be included in a building 
permit because it is not a requirement of the Building Code.  Peter Jolly said ‘it 
is questionable as to whether water efficiency measures can be imposed under 
a planning permit if there is no enabling power in the relevant Planning 
Scheme provisions’.   Hence if the budget comes in too high the developer is 
within their rights to remove the grey water system.    Grey water is also not a 
part of the plumbing code hence a plumber only has to plumb the water fixtures 
to the legal requirement.  Water tanks or solar hot water systems are only a 
legal requirement under building legislation for Class 1 buildings i.e. single 
dwellings.  However, Section 24 of the Building Act also requires the RBS to 
ensure that the Planning and Building Permits are consistent.  Therefore an 
amendment to the planning permit would probably be required to ensure 
consistency between the permits.  If a grey water system is only listed in an 
ESD report, there is no guarantee a building surveyor will see this report.  The 
grey water system could be easily removed from the planning to building 
drawings.  This highlights the need to ensure ESD planning permit 
commitments are clearly labeled on the drawings.   
Similar to the problem above, access to sunlight in a dwelling can be reduced 
at the building permit stage if that which is on the planning permit is beyond 
the BCA requirements.  For example in the ESD reports I provide in my 
professional capacity, I occasionally request skylights for bathrooms or 
ensuites. The applicant may redesign the development to include these and the 
amended plans are endorsed by the council.  However, according to Peter Jolly 
there is no legal requirement in the BCA for non-habitable rooms (such as 
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bathrooms) to have access to natural light and so it can be removed in the 
building permit drawings.  Once again however planning and building permits 
must be consistent; this places a heavy reliance on the building surveyor to be 
extremely thorough and honest.  Legally the applicant has to seek a planning 
amendment and when planners assess amendments, the secondary inspection is 
often less thorough.  Important ESD elements that have been removed may not 
be noticed by the planner. 
 
In order to comply with Section J of the BCA, a thermal rating is required.  If 
an apartment achieves a higher star rating than legally required, as outlined in 
an ESD report or drawn on planning permit drawings, there is no requirement 
for the final apartment to be constructed to the higher star rating.  It is not the 
building surveyor’s role to ensure that an apartment meets the 7 or 8 stars 
mentioned in an ESD report submitted as part of the planning permit 
application.  The building surveyor may not even see this report.  Also, the 
findings in the literature review have revealed that there are no guarantees the 
final building will achieve the stated star rating as there are no post-
construction checks.   
 
Section 16 of the Building Act requires building work to comply with the 
relevant Building Permit; so any change to a building proposal would 
necessitate the relevant Building and Planning Permits being amended prior to 
carrying out the building work.  In a follow up email to Peter Jolly I asked for 
him to confirm which ESD features that appear on a planning permit or in an 
ESD report would be checked by a building surveyor.  I provided a list of 
possible features such as solar hot water, double glazing, 5 star rated taps, 
adjustable external shading, etc.  His response is below; 
The BCA is a performance based code so any or all of the things that 
you list may well be a requirement of a Building Permit in terms of 
achieving compliance as a performance based design.  The difference is 
that the Planning system cannot require these things; and they cannot be 
enforced through a Building Permit if they are conditions of a Planning 
Permit.  Currently we have 6 Star for dwellings, and section J for class 
2 to 9 buildings.  The RBS is required to ensure that the Building 
Permit is consistent with the Planning Permit; however we cannot 
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require more that the BCA requires.  Section 24 of the Building Act 
states: 
‘ (2) Subject to section 24A and Division 4, the relevant building 
surveyor must not issue a building permit that imposes on the applicant 
lesser or greater standards or requirements than those prescribed by this 
Act or the building regulations, unless permitted to do so by this Act or 
the building regulations.’ 
Peter’s response has not made the matter any clearer.  He gives the impression 
a building permit copies a planning permit.  However, as illustrated when 
checking all ESD elements, building surveyors are not necessarily ensuring 
consistency.   
 
There are many ESD elements that are not shown on a planning permit, only in 
the ESD report.  Double glazing, 5 Star rated taps and toilets connected to a 
water tank might not be included in the building permit.  ESD elements could 
be removed or forgotten on a building permit drawing and therefore not carried 
through to the final construction.  Given that builders quote and build from the 
building permit drawings (and specification documents) ensuring that these 
documents include all the ESD commitments made in the planning permit is 
essential.   At CASBE meetings there have been discussions about builders 
using building permit drawings and possibly excluding items promised in a 
planning permit.  It was suggested by CASBE members that there is the 
potential for the builder to be penalized.  Further to this, investors who buy an 
apartment from a developer may be liable if an item on an endorsed planning 
permit is not in the completed dwelling. (CASBE meeting August 2011)  It 
appears that no one is really responsible for guaranteeing ESD items are built 
or installed correctly. 
 
 
To gain further clarification about what was discussed with the President of the 
Victorian Chapter of the AIBS, I spoke to the Department of Planning and 
Community Development (DPCD) and asked their policy on planning and 
building permit consistency.  According to the DPCD, not having consistency 
is a ‘breach of the planning act’.  DPCD suggested that I speak to the Building 
Commission as they write the practice notes.  I contacted the Building 
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Commission and spoke with a staff member who essentially concurred with 
Peter Jolly’s comments.  A summary of the interview follows.  It was sent to 
the Building Commission employee for validation. 
 
The Building Commission employee said ‘consistency was interpreted 
narrowly’. Often, planners expect the building surveyor to enforce planning 
permit conditions and ‘are possibly expecting too much from the building 
surveyor’ as that is not within their role.  A building surveyor is required to 
ensure the building permit application (including drawings) is consistent with 
the planning permit and that construction is in accordance with the building 
permit, Building Act and Building Regulations.  According to the Building 
Commission employee, a building surveyor does not need to confirm that solar 
panels on planning drawings are also on the building permit drawings provided 
as they are not mandatory. 
 
Once a building surveyor is satisfied a building is safe for occupation an 
occupancy certificate is issued.  According to the Building Commission (2009) 
an occupancy permit is not a statement that all the building work is necessarily 
complete or that all building work complies with the relevant legislation or 
contract.  An occupancy permit is issued when your building is ‘suitable to 
occupy’ from a health and safety point of view.  It includes things such as the 
water supply, sanitary and cooking facilities, smoke alarms, safety glass, 
handrails and balustrades. (Building Commission, 2009)  In deciding whether 
to issue an occupancy permit, the building surveyor may request certificates or 
statements from various practitioners involved in the construction of the 
building to confirm that the building is suitable for occupation.  Certificates 
may be required from the electrician and plumber for example, to show that 
power is connected and the smoke alarms are operational or that water, sewer 
and stormwater have been connected.  The building surveyor is reliant on other 
people in the construction industry to ensure all ESD commitments are met.  
Again this highlights the need for ESD checks during construction. 
 
According to the Building Commission employee, a planner can’t apply 
conditions to a permit that are inconsistent with the Building Act or Building 
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Regulations.  For example they can’t specify that an apartment is 7 or 8 stars as 
this would be beyond the requirements of the regulations and the power of the 
planner.  Even if an environmental item is a condition, for example a water 
tank on a multi-residential development or double glazing, the condition may 
be invalid if it is not within the council’s rights to ask for these 
conditions unless the planning legislation and/or the planning scheme enables 
the requirement.   Both the President of the Victorian Chapter of the AIBS and 
the Building Commission employee had never heard of STEPS. 
 
On a final note, Peter Jolly discussed the potential risk for local government by 
practicing ‘Ultra Vires’ a Latin phrase meaning literally ‘beyond the 
powers’.  For example a local government imposes a planning condition on a 
multi-residential development to install solar hot water units. The building is 
constructed according to the council demands.  The applicant realises at a later 
date that the council imposed a condition they are not legally allowed to 
include.  According to the President of the Victorian Chapter of the AIBS, 
there is a possibility the applicant could sue the council for compensation for 
the extra expense of installing the unit.  The President of the Victorian Chapter 
of the AIBS said he is not clear if this has been done, but the risk remains.   
 
4.4.3 ESD Local council conditions at completion of 
construction 
In an attempt to create greater consistency for ESD items, Moreland has put the 
onus on the applicant to provide a report that all ESD measures have been 
implemented as a condition of the permit.  The condition states: 
Prior to the occupation of the development approved under this permit a 
report from the author of the endorsed Sustainability Statement/ 
Environmentally Sustainable Development (ESD) Management Plan 
approved pursuant to this permit, or similarly qualified person or 
company must be submitted to the responsible authority.  The report 
must be to the satisfaction of the responsible authority and must 
confirm that all measures specified in the Sustainability 
Statement/Environmentally Sustainable Development (ESD) 
Management Plan have been implemented in accordance with the 
approved Plan. 
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However, as of June 2011 no reports have been submitted as yet. The ESD 
officer who provided this information was unsure how long this had been a 
condition.  It may be that insufficient time has lapsed for a report to be 
submitted.   
4.4.4 Clauses, policies and enforcement 
 
In further discussion with Planner J, he said that the problem with STEPS is 
that it is not a planning policy but is located in Clause 21 and 22, the Local 
Policy Framework.  He considers this fact the weakest link in a council’s 
ability to enforce ESD.  Planner J stated that Clause 21 and 22 ask applicants to 
‘consider ESD elements, not to do a STEPS report’ and developers will resist.  
He said many developers were reluctant to spend the money required to do a 
report as the design could be rejected and have to be changed.  He considered 
many of the requests that councils make are too vague and arbitrary and said 
‘developers are seeking clarity so they can feel more assured that if they 
provide certain items they will obtain a permit.’  When they purchase land to 
be developed they can factor in expected ESD items at the beginning and have 
a clearer idea of what their profits will be.  This would most likely create a 
situation where they are less resistant to green technology such as solar gas hot 
water. 
  
There needs to be a provision in the planning scheme for an item to be 
legal.  For example in Kingston it is a requirement of the scheme to have a 
minimum of three canopy trees in the front of any development with a street 
frontage over ten metres and to provide a car park for each individual 
apartment in a new development.  If something is not in the provisions then the 
council can’t enforce it.  Peter Jolly from the AIBS said that ‘confusion creeps 
in sometimes in planning and they may sometimes seek to impose higher 
compliance on developers than would be legally enforceable.  However, if the 
applicant is savvy they can go to VCAT and have the council decision 
overturned.’  
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4.4.5 Planning Enforcement Officers 
 
A Planning Enforcement Officer (PEO) is a person, generally employed by a 
local council, to investigate breaches of the Planning Scheme or Planning 
Permits. The role of an enforcement officer is largely investigative.  Anyone 
who uses or develops land in contravention to a planning scheme or a planning 
permit may be investigated.  Enforcement should occur when there is a clear 
breach, especially if the breach is detrimental to the community. The main 
emphasis of the enforcement should be in obtaining compliance rather than on 
prosecuting offenders. (PEOA, 2011)  Planning enforcement officers can play 
an important role in the enforcement of ESD commitments; they can conduct 
checks at the completion of construction to ensure the planning conditions have 
been met. 
With a view to discovering more information about planning enforcement 
officers and their role in the process from planning to building, an interview 
was conducted with the planning enforcement officer at the City of Kingston.  
A PEO often has a background in a legal profession such as the police force or 
as a planner.  Training is ‘on the job’ and they are unlikely to have any 
knowledge or understanding of ESD.   The planning enforcement officers rely 
on an occupancy permit from the building surveyor to ensure what is on the 
plan and permit are consistent.   
As of June 2011 the City of Kingston PEO had not seen or examined an ESD 
or STEPS report and was not aware the council was requesting a report.  This 
is a sign of the poor communication between the departments in the council.  
As stated by the Kingston PEO, a PEO would not necessarily check for grey 
water, solar/ gas hot water, double glazing, skylights, external shading, star 
ratings on appliances, external clothes lines or WSUD features.  The 
interviewee stated that the water related items were the responsibility of the 
plumber who provides a report to the building surveyor.  I discussed what 
changes are required to ensure that a PEO does check for ESD items.  It was 
indicated that there needs to be a condition written in the planning report 
provided to the applicant and PEO.  This issue has been raised with CASBE. 
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In most cases the reportage of a planning permit offence is initiated from 
within the community by way of receipt of a complaint alleging a breach of the 
planning scheme or planning permit conditions.  An investigation then takes 
place and depending on the circumstances a number of different approaches 
can be selected to achieve compliance (e.g. auditing or taking the offending 
parties to VCAT).   There has been one local government case that the CASBE 
members are aware of, where a planning permit had included gas hot water, but 
the completed development was plumbed with electric hot water. The PEO 
conducted a final inspection, and noted the gas hot water had not been installed.  
Consequently, the developer was forced to install a gas generator to 
compensate.   
Another case involved a water tank being included in the planning permit 
drawings for a multi-residential development.  The building surveyor advised 
the developer that the tank was not legally required by the BCA, and as a result 
it was removed from the building permit drawings.  For the tank to be 
reinstated would be the responsibility of the architect or building designer, who 
may no longer be involved in the development (as builders often take on this 
role as project manager).  The remaining opportunity for the tank to be 
installed then rests with the planning enforcement officer when they conduct a 
final check (presuming that the Planning Scheme permits planning 
enforcement).  According to Peter Jolly of the AIBS, councils generally do not 
conduct final inspections to determine compliance with planning 
permits.  Planning enforcement is usually reactive rather than proactive.  A 
PEO would need to be informed of the exclusion of an ESD feature and request 
to have it installed. This may prove impossible or extremely costly and a fine 
may be issued instead. 
 
4.5  ESD Accountability and Inspections 
The information above that I received from the interviews with key industry 
people was surprising.  It demonstrated how complicated the building process 
is and how easily ESD items that have been committed to in a planning permit 
and ESD report may not be carried through to the final project.  This gap has 
significant implications for the goals of local government to encourage ESD.  It 
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also highlights the need for ESD inspections to be done during and after 
construction by suitably qualified and independent assessors. 
4.5.1 Australian Building Sustainability Assessors 
To seek another opinion regarding the issues discussed so far, I spoke to the 
Australian Building Sustainability Assessors (ABSA). ABSA are the most 
prominent representative of thermal assessors (who do star rating reports for 
residential developments). It is common for thermal ratings in the ESD reports 
I receive at Kingston to include a list of recommendations such as double 
glazing to all windows and increased R levels of insulation to achieve the star 
rating (which can be higher than the BCA requirements).  I asked the ABSA 
representative for their opinion on the fact that the recommendations made by 
an accredited assessor are not checked for implementation during or after 
construction.  The ABSA employee would ideally prefer if buildings were 
checked to ensure the insulation is the correct R value, double glazing has been 
installed and the building has been sealed correctly in accordance with the 
recommendations.  At present these items are not checked, and this is a 
concern given recent findings that the assumed star rating and the actual star 
rating are not necessarily in alignment (discussed in Chapter 2).   
The ABSA employee and I also discussed stories of assessors not doing reports 
correctly or even acting with impropriety.  To reduce the incidences of poor 
assessments, the ABSA employee said that in 2011 assessors will need to 
obtain twelve Professional Competency Points per year.  Courses, such as 
carbon accounting will be required to stay accredited.  This move by ABSA is 
aimed at leading to more respect and trust of thermal assessors.   ABSA noted 
that said some members were complaining about this change; however ABSA 
felt that this policy will result in some ‘necessary culling and that only 
dedicated people will remain accredited’.  ABSA would like to see thermal 
ratings checked by their members both during and after construction.  The 
possibility of other checks being conducted for items such as solar hot water, 
water fixture ratings and VOC levels of finishes was also discussed.  The 
ABSA employee stated that ABSA’s members are definitely well equipped to 
take on this role. 
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4.5.2 Evidence of non-compliance 
 
In February 2010 the federal government cancelled the Home Insulation 
Scheme which was implemented across approximately 2.4 million homes.  The 
program was cancelled due to reports of over one-hundred house fires and four 
deaths of installers due to incorrect installation. (Hawke, 2010)  This was 
despite the requirement that all the installers were to be licensed tradespeople, 
undertake accreditation training, or have two years' experience. 
Government auditors checked thousands of ceilings to make sure standards had 
been met.  Their findings showed that of the first 13,000 homes checked, about 
3 per cent had insulation installed that did not meet the required thermal 
standards.  A further 12% had gaps in the insulation which meant it would not 
properly achieve its aim of improving energy efficiency.  A further 0.5 per cent 
had no insulation at all - which could mean taxpayers paid for about $7.1m 
worth of ceiling batts that were never installed. (Berkovic, 2010)  This 
investigation revealed the level of corruption and incompetence in the industry.  
The final federal government report on the insulation scheme found that 
twenty-four per cent or thirty-four thousand homes out of the one hundred and 
forty thousand homes that were inspected failed the building codes.  (Combet, 
2011) 
In an email discussion with an ESD consultant he said: 
Despite the insulation certificates, builders will sometimes put 
insulation in themselves, or the certificates may only cover the roof, 
and not the walls, but this may not be clear on the certificate. At other 
times, electricians, plumbers or air-conditioning installers sometimes 
pull insulation out if it is in the way of their own installations, and it 
doesn’t always go back or does not go back properly to seal around the 
service penetrations. A significant improvement in insulation 
installation would exist if there was an insulation inspection at the pre-
plaster stage.  
Further support for non-compliance was discussed with a Building 
Commission employee who receives regular phone calls from people stating 
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that they have no insulation in the ceiling of their new dwelling.  One could 
construe that there is also no insulation in their walls either.  The Building 
regulations do not require the Registered Building Surveyor to carry out an 
inspection of insulation prior to the sealing up of walls, so a regulatory 
amendment would be required to address a shortcoming that allows incorrect 
installation or at worst, dishonest builders to deceive their clients.  
4.5.3 ESD Checks during and after construction 
The findings from the research have revealed the need for a more thorough 
system of checks and inspections of thermal ratings and ESD planning permit 
commitments.  I discussed this idea with an ESD consultant asking his opinion 
about the process from planning to final construction and what happens to ESD 
elements during construction.  I also asked for his comments on (a) how he can 
be sure his recommendations will be in the final building and (b) the possibility 
of ESD checks on construction.   
Currently it is a legal requirement for inspections to occur at (a) foundations, (b) 
in situ concrete members, (c) completion of framing and (d) at the final stage 
prior to handover.  This final inspection is when certificates are required to be 
submitted by builders to the building surveyor or inspector to confirm all 
electrical and gas items, glazing, insulation etc. have been installed to 
Australian standards.  The ESD consultant said that ‘the government should be 
lobbied to require an additional insulation inspection stage by building 
surveyors in the building permit/certification process.’  He also suggested that 
an extra ‘energy assessment inspection’ should be conducted during 
construction to confirm that the correct glazing is being installed to achieve the 
required star rating.  Even though an apartment might achieve a higher star 
rating than required by the BCA, the glazing still could possibly be less energy 
efficient than was suggested.   
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4.6 Case Studies of Planning Applications at the City of 
Kingston 
 
In this section I will examine four planning applications that I reviewed as part 
of my role at the City of Kingston.  As of June 2011 twenty-four ESD reports 
had been submitted and four were selected to be used as case studies.   
4.6.1 Analysis of ESD reports by the applicants 
 
Once my initial comments on the planning permit application have been sent to 
the applicant, new plans, possibly with changes based on my comments and 
those of other interested departments at the City of Kingston, are resubmitted.  
Part of my role at the City of Kingston is to request an ESD and STEPS report 
if the development meets the Kingston ‘trigger’.  Over time there has been an 
increase in the number of reports submitted.  The level of detail of the  reports 
vary widely from an A4 sheet of paper to lengthy reports listing the star rating 
of each unit and details of the sustainable technology to be incorporated  into 
the building.  The people who complete the reports also vary; building 
designers, environmental engineers, thermal assessors and architects.  
Sometimes even the developer has completed a report however this is not seen 
as ideal. 
 
Table 1 below shows the date, suburb, qualifications of the designer, number of 
units and car parks and the varying backgrounds of the people who have 
submitted the ESD reports.  Documents relating to each report were also 
examined such as the initial application, letters of objections, drainage and 
traffic concerns.  In the case studies, the words in italics are the ‘ESD 
consultants’ own words.  I have provided comments below.   
Table 1 - KINGSTON CITY COUNCIL ANALYSED ESD REPORTS 
  
Suburb 
 
Designer 
 
Units 
 
Car 
parks  
 
ESD consultant qualifications  
 
A 
 
Cheltenham 
 
Architect 
 
20 units 
 
20 
 
Bachelor of Social Science or 
equivalent 
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B  
Cheltenham 
 
Architect 
 
45 units 
Retail 
space 
 
45 
 
Bachelor of Building and 
Planning 
 
C  
Cheltenham 
 
Building 
designer 
 
25 units 
 
25 
 
 
Architect 
 
D 
 
Chelsea 
 
Architect 
 
16 units 
 
19 
 
Thermal assessor  
 
4.7 Case Study A 
Cheltenham 
Ground floor car park for twenty cars 
20 apartments 
BH Architects 
ESD and STEPS report – SDC 
 
Case study A consists of an office, twenty units and twenty car parks on a site 
measuring 12500mm x 42000mm.  The site is located on a busy street close to 
Cheltenham station and Nepean Highway and is bounded by a petrol station on 
the east.  It was designed by an architectural firm that has thirty years of 
experience and has offices in Melbourne and internationally.  Sustainability is 
not listed as a core agenda of the firm.  However, some mention of ESD is 
promoted on their website.  
 
Based on my initial assessment, some improvements were made to the 
resubmitted plans.  These included (a) a window added to the level one south 
facing bedroom, (b) a window added to a bedroom on level 3, (c) the east 
facing balconies were enlarged, (d) planter boxes were added and (e) the bike 
parking area was altered to make access easier.  Unfortunately most of the 
bedrooms have no access to natural light or ventilation and this is not 
uncommon in many developments submitted to the City of Kingston.  An ESD 
and a STEPS report were submitted with the improved plans. 
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4.7.1 Case Study A - passive solar design 
 
Each apartment only has access to sunlight from one orientation. Six face north, 
nine face east and five face south, so passive solar design opportunities are 
limited.  Some of the more notable passive building design features and 
objectives listed are ‘window shading will lower the resident’s need for 
mechanical cooling; this saves them in power bills and increases year round 
thermal comfort.’  Window shading can reduce the need for mechanical 
cooling in summer.  However, only 3% of household energy in Victoria is used 
for cooling.  Reducing the demand is still a good objective as it peaks on hot 
days driving the requirement for new power stations.  However, it will not 
‘increase year round thermal comfort’ as the fixed shading will reduce access 
to winter sun.  This is a concern because in Melbourne 56% of household 
energy is used for heating and only 3% for cooling, so optimising thermal mass 
opportunities is important. (Environment Victoria, 2007)   
 
It is also stated that ‘aluminium-improved windows with a treatment such as 
Low E or double glazing will be selected for the development in accordance 
with energy rating reports.’ and ‘the developer will aim to source windows 
from the Moreland Greenlist or Ecospecifier’.  These commitments could be 
met however, the wording on the plans is ‘powder coated aluminium framed 
Windows.  Selected black colour to framing (TBC).  Glass to be clear.’  This 
describes a standard window.  There is a concern when the building surveyor’s 
role is to ensure that the planning and building permit are the same.  There 
needs to be a correlation between the planning permit and the ESD report i.e. 
what is in the ESD report must be drawn on the plans.  The use of the word 
‘aim’ is also a sign of no clear commitment from the developer. 
 
Further commitments include ‘all windows, doors, exhaust fans and pipe 
penetrations are to be properly sealed to minimise air building leakage’ and 
‘insulation levels will be specified at least in accordance with the requirements 
to meet the energy assessment scores.  Insulation will generally have minimum 
values of R1.2 to floors directly above non-conditioned spaces, R4.0 in roof 
spaces and minimum R1.5 in exposed external walls to apartment.’  As 
discussed earlier, ensuring these items are installed and installed correctly is 
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vital for ensuring that a building meets the assumed star rating.  At present 
these elements are not checked during or after construction. 
Figure 1- Case study A, Level One floor plan.  
Note lack of sunlight to Level 1 east facing apartments and the line of the balcony above, 
ventilation on one side of all apartments and no windows to bedrooms. 
 
                                                                                                                         N 
 
4.7.2 Case Study A - heating, cooling, ventilation and air  
 movement 
 
The report states that ‘all windows in the development will be sliding, double-
hung or awning.’  As stated previously the development has limited natural 
ventilation opportunities. The north facing apartments will only receive warm 
northerly winds.  The units on Level 1 are also screened by a 1700mm fence 
and garden box.  There is some opportunity for the south facing units to obtain 
ventilation as southern breezes are cool.  However, ventilation is limited by the 
apartments only having external access to one side.  I did suggest clerestory 
windows in the top floor apartments for access to north winter sun and 
ventilation.  This suggestion has not been implemented.  
 
The ESD report states that ‘reverse cycle split systems within half a star of the 
best available will be installed in the apartments.’  A commitment similar to 
this is in most of the ESD reports received at the City of Kingston.  According 
to my research this will not be checked or confirmed by the building surveyor, 
planning enforcement officer, ESD consultant or thermal assessor and there is 
no legal obligation for the applicant to install a system as suggested.   
87 
 
 
The applicant has also stated that ‘ceiling fans will be a purchaser option for 
apartment owners’ and ‘fly screens will be a purchaser option for all external 
sliding doors and windows.’  There is no clarification if the developer will 
provide this option or if it will be the responsibility of the owner to install 
ceiling fans and fly screens.  This places the responsibility with the owner who 
may purchase an apartment as an investment to rent.  In this case there is no 
incentive to install ceiling fans or fly screens as there are no financial benefits 
to be gained.  If an owner occupies the apartment they may be motivated once 
they are issued with an electricity bill. 
 
4.7.3 Case Study A - Hot water heating 
 
The ESD report states that ‘The hot water for the development will be provided 
by a central solar system with gas boosters…..solar collectors will be 
evacuated tubes and will provide 50% (min.) of the buildings hot water.’  This 
is ideal, however there are no solar collectors shown on the roof plan.  If the 
solar collectors are not shown on the plans the building surveyor may not be 
aware of the commitment and the planning enforcement officer will not check 
for their inclusion.  Also, as stated by the Building Commission employee in 
the interviews ‘a building surveyor does not need to confirm that solar panels 
on planning drawings are also on the building permit drawings as they are not 
mandatory.’  In the applications submitted to the City of Kingston, for items to 
be included in an ESD report and not drawn on the plans is extremely common  
4.7.4 Case Study A - Lighting 
 
In the initial assessment I made of this development I suggested that skylights 
were installed to the top level common areas, corridors, kitchens and 
bathrooms.  The ESD consultant has made the same suggestion.  The architect 
and developer have chosen to not add these features and there are no skylights 
shown on the roof plan despite the ample space on the roof.  With the present 
design all the bathrooms, most of the bedrooms and kitchen areas will require 
artificial light whenever they are used.  The hallways will need artificial light at 
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all times, despite the installation of an extra window as they are approximately 
nineteen metres long.   
Figure 2: Case Study A - north elevation 
Note the poor natural light opportunities to the car park and limited natural ventilation with 
only one opening door to the living area and bedroom. 
 
Car park entry door 
 
To further reduce the need for artificial light a claim is made that light wall 
colours will be used in the car park and external entry doors will be ‘minimum 
50% glazed.’  The car park colour relies on reflectivity and will be extremely 
limited given that the only sunlight in the car park enters via the louvered 
screen on the north side.  Locations in apartment buildings where lights are on 
twenty-four hours a day use significant levels of electricity.  According to a 
NSW Energy Australia study, a high rise apartment uses 30 per cent more 
power than a typical detached house and most of this is in the common areas 
such as foyers and car parks where lights are often inefficient and are left on 
night and day. (Blundell, 2010)  There is only one external entry door to the 
apartment; it faces south, is set back by approximately 2500mm and even if 
glazed would allow for very limited opportunities for natural light. 
 
Figure 3 - Case Study A roof plan  
Note the large area of the roof that could have been used for clerestory windows and/ or 
skylights.  The horizontal aluminium louvre shading on the north is useful, however it will be 
completely ineffective on the south elevation. 
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4.7.5 Case Study A - Additional initiatives 
 
There are commitments that all appliances will be within 1 star of the best 
available, cook tops to be gas fired and that ‘portable drying racks will be 
provided.’  There is no obligation for the developer to meet these claims and 
there will be no checks undertaken to ensure they are met.   
This is the only development I have assessed so far at the City of Kingston that 
has stated gas will be used for cooking.  According to the Australian 
Government website ‘Your Home technical manual’ gas cooktops are often 
cheaper to use, have more responsive controls and produce less greenhouse gas 
emissions.  A gas cooktop will produce less than half the greenhouse gases of a 
standard electric unit and a gas oven will also usually produce less greenhouse 
gas than an equivalent quality electric model.  For other ESD reports I have 
undertaken I have requested gas however, the developer generally cites how 
expensive and difficult it is to use.  I have suggested in the initial ESD reports 
that investors could be provided with an option to pay extra to have gas 
cooking installed. 
4.7.6 Case Study A - Water conservation and rainwater use. 
 
The ESD report states that a 9,600 litre water tank will be installed and that it 
will be connected to eleven toilets, ten laundries and for irrigation of the 
planter boxes.  There are no water tanks drawn on the plans and no guarantee a 
building surveyor will see the ESD report to know there was a commitment.   
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Using tank water for the laundry is unlikely as many consumers may not find 
this desirable until there is more acceptance by the general populace.  There are 
only three small planter boxes in the development and these are located on the 
Level 1 east facing units behind a 1700mm screen where growing plants could 
be very difficult.   
 
Further commitments are made: ‘water efficient appliances will be specified 
within one star of the best available.’  A confirmation that this commitment 
was met at the completion of construction will not be checked by the building 
surveyor or inspector, the thermal assessor or planning enforcement officer.   
4.7.7 Case Study A - Stormwater treatment and application 
of WSUD 
 
The report says that the ‘development had been designed to minimize the 
volume and velocity of stormwater flows leaving the site’ and ‘where possible 
the paving and driveways will be drained into planted areas.’  The entire site 
has been developed with no permeable areas, the planter boxes are minimal 
and the rainwater tanks mentioned are not shown on the plans. 
4.7.8 Case study A – Materials 
 
The ESD report presents an extensive list of sustainable materials to be used 
from green concrete, natural linoleum, Forest Stewardship Council (FSC) 
timber to recycled content stormwater pipes.  However, as with many aspects 
of the ESD report, no one is legally obliged to use these materials or confirm 
that they are used.  
4.7.9 Case study A – Waste 
 
The report states that ‘the builder will prepare a site construction management 
plan…..which will be introduced to all on-site staff at the site orientation 
to…..ensure that a recycling target of 80% minimum is achieved.’  Renovating 
or demolishing a house to build a new home generates up to 200 tonnes of 
waste.  Approximately 40% of Australia's waste results from construction and 
demolition activities.  However, up to 80 per cent of this construction waste is 
actually made up of discarded materials that are ideal for re-use or recycling  
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(Hawkesbury City Council, 2011)  It is unclear who will ensure this 
commitment occurs or that it will be carried out effectively.  Over recent years 
it has become more expensive to deposit waste materials at a transfer station so 
there is a financial incentive.  However, no waste demolition management plan 
was submitted to the council. 
 
4.7.10 Case Study A – Indoor air quality 
 
The ESD report claims that paints, finishes and MDF with low volatile organic 
compounds (VOC) levels will be used and that indoor plants will be 
‘encouraged’ to be utilised by the residents.  It is unclear what methods will be 
used to promote indoor plants.  VOC’s are emitted by a wide array of products 
numbering in the thousands and include a variety of chemicals, some of which 
may have short- and long-term adverse health effects. (EPA, 2011)  The 
internal materials are not specified in a planning application so there is no 
information to support that this claim will be upheld.  As less toxic alternatives 
are often more costly than standard ones they are likely to not be used in a 
multi-residential complex that will be sold off by the developer.   
 
Issues with VOC’s will be compounded by the fact that many of the bedrooms 
and all the bathrooms have no external window so toxic gases cannot be 
released.  There is also an increasing body of evidence to support the benefits 
of being able to see outside and to have natural light and ventilation for 
increasing worker productivity and illness recovery times in hospital. (BMA, 
2011, M.S. Mayhoub & D.J. Carter, 2011)  I have not found any studies on the 
effects of limited sunlight in residential dwellings.  However, as people reside 
in their unit for many hours, there is likely to be negative psychological effects 
as supported by the studies on offices and hospitals.  This is potentially an 
unknown cost of poor passive design we will all bear in the future. 
 
4.7.11 Case study A – ESD Excellence 
 
The ESD report states that a ‘sustainable living guide will be provided to the 
residential occupants of the building.’  One of the most important factors in a 
successful sustainably designed building is its environmental management.  
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Environmental management refers to the education of occupants on how to 
manage and control a building so that it requires less mechanical heating and 
cooling, water use is minimised and recycling is carried out effectively.   
 
In 2003 a study of 2,800 households was conducted on the behaviour and 
habits of residents by Ms. Monica Oliphant, Adjunct Senior Research Fellow 
in the Sustainable Energy Centre at the University of Adelaide, who said: 
 
People can have perfectly oriented houses with north facing windows, 
insulation, appropriate shading and other energy efficient features, 
however, if, for example, they keep all of their security blinds down in 
winter rather than take advantage of the sun’s warmth and natural light, 
their home energy requirements are likely to increase substantially. 
Similarly, people who don’t pull down their blinds on hot summer days, 
choose to have excessively long showers or leave lights on in 
unattended rooms also cause energy costs to rise.  (University of South 
Australia, 2003) 
 
Unfortunately, there is no guarantee a manual will be given to the residents 
despite many of the ESD reports submitted to the City of Kingston claiming 
there will be.  Even if the residents are provided with one will they read it or 
will the developer or caretaker provide a demonstration?  Finally, many of the 
apartments may be bought by investors and it is doubtful anyone will be 
responsible for ensuring tenants are shown how to use the apartment to reduce 
energy and water use. 
4.7.12 Case Study A – STEPS assessment 
 
Following is an analysis of Case Study A STEPS report.  This was submitted 
as part of the reply by the applicant to a further information letter 
approximately four months after my initial ESD report. 
2.1 Greenhouse emissions from energy 
A - Energy 
STEPS score 
OUTPUT 
Score is 46 
Target is 25 
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The first part of STEPS requires a thermal assessment score which can be 
obtained using FirstRate or another similar program, through an accredited 
assessor.  The FirstRate score average for this development is listed as 6.1 stars 
which is quite high.  This is also beyond the BCA requirements for the time 
period the design was submitted (i.e. it was submitted prior to 1
st
 May 2011 so 
units only require an average of 5 stars and a minimum of 3 stars).  
 
It is preferable to have 6 stars over 5 stars yet there is no information on how 6 
stars will be achieved.  To obtain an average of 6 stars for all the apartments 
would most likely require some degree of double glazing and high levels of 
insulation, both of which are not mentioned on the plans.  
 
A heating and cooling system with a high star rating has been selected and no 
one will confirm what system is used.  A solar/ gas hot water unit and external 
clothes lines have also been selected and both of these are not shown on the 
plans.   
 
2.2 Peak Energy Use 
A - Peak Demand 
STEPS score 
OUTPUT 
Score is 88.3 
Target is 10 
 
Peak demand relates to how much energy will be required on extremely hot 
days when there is a spike in the demand for artificial cooling.  Although only 
3% of household energy in Victoria is used for cooling it is a concern as it 
drives the requirement for new power stations.  The required score for this 
category is 10 and the development achieved 88.3, an extremely high score.  It 
is not clear how this score was obtained and highlights that all the information 
entered into STEPS should be included with any report submitted by an 
applicant.  STEPS does ask that all information is submitted by the applicant; 
however it is very common in my experience that important information is 
missing.   
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2.3 Mains (drinking) water use 
A - Water 
STEPS score 
OUTPUT 
Score is 50 
Target is 25 
 
As part of the achievement of the score above, high star rated water fixtures are 
listed, they will not be confirmed by the building surveyor, plumber, planning 
enforcement officer or ESD consultant.  The water tank has not been drawn on 
the plans so it could easily be left out in the building permit drawings.  
According to the STEPS report the water tanks are connected to the toilets, 
irrigation system (when there is no garden), washing machines (but these are 
supplied by the residents so there is no incentive for developers to have 
adequate sized tanks to supply the machines) and to the hot water service 
(possible issues with acceptance by investors).  These kinds of discrepancies 
are extremely common in the reports I have assessed and reveal how important 
it is that the ESD reports are checked for accuracy. 
 
2.4 Stormwater quality impacts 
A - Stormwater 
STEPS score 
Score is 104 
Target is 100 
Stormwater is rainwater that runs off all urban surfaces such as roofs, 
pavements, car parks, roads, gardens and open spaces.  As the level of 
impermeable surfaces increases with the expansion of the built environment, 
the level of stormwater entering our waterways is increasing as less water can 
soak into the ground.   
Stormwater ppollution is the biggest threat to Melbourne’s urban rivers and 
creeks and is of particular concern to Kingston with its large industrial area, 
creeks, wetlands and location along Port Phillip Bay.  Each year about 500 
billion litres of water containing litter and other harmful pollutants such as 
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heavy metals, oil, organic matter and excess nutrients enter Melbourne’s water 
system via stormwater drains.  The pollution can cause algal blooms which 
leads to reduced oxygen in the water threatening animals, plants and fish. 
(Melbourne Water, 2010)  The stormwater system also creates problems with 
local flooding, drainage infrastructure capacity problems, erosion of river beds 
and banks and the creation of unfavourable conditions for many plant and 
animal species.(Melbourne Water, 2010) 
Stormwater retention and treatment can reduce the volume and speed of water 
in the drainage system reducing local flooding problems and giving natural 
processes an opportunity to break down some of the pollutants.  Treatments 
include water tanks, bio-retention systems, infiltration, bio-swales, buffer strips, 
wetlands and litter traps.  Apart from the installation of water tanks very few of 
the developments I have assessed from March 2010 to September 2011, have 
had any WSUD features. 
 
In STEPS the stormwater score is calculated by using the Melbourne Water 
STORM software which is easy to use, only takes a few minutes, and is 
available for free online.  This development ignores all WSUD; except for its 
inclusion of a water tank, which is not shown on the plans. 
 
2.5 Building materials impacts 
A - Materials 
STEPS score 
Score is 12 
Target is 12 
 
STEPS includes a reference to the Moreland Greenlist which has a selection of 
suppliers of sustainable materials and was developed in conjunction with the 
RMIT Centre for Design.  The list was developed in 2004 and it appears there 
have been no updates since that time.  Some of the supplier’s details are out of 
date and some no longer exists. As stated earlier there will be no checks. 
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2.6 A - Waste management 
The City of Kingston prefers that council waste services are used because their 
rates of recycling are generally higher.  Also residents are then not paying for 
waste twice through council and then body corporate rates.  Using council 
waste services also results in fewer trucks on the road, less often.  The council 
works hard to encourage developers to use municipal waste services.  In this 
development they failed because as the site is located on a shopping street and 
the rear lane was too narrow for council waste trucks.  A private contractor will 
be used. 
 
 2.7 A - Transport 
The STEPS report recommends twenty-one bicycle parking spaces and only 
seven have been provided.  To access the allocated space is difficult as the 
bicycle users have to go through the lobby door, a narrow hallway and through 
another doorway.  The vast majority of the bicycle parking spaces on the 
planning permit drawings are poorly designed which could lead to residents 
being discouraged from using their bikes.  Of the eighty or so developments I 
assessed, poorly designed bike parking areas have been extremely common.  In 
response to this from March 2011 I started to include information on the design 
of bicycle parking facilities from the Bicycle Victoria website.  This 
information became part of the initial assessment of a new application. 
Figure 4: Case Study A ground floor plan 
Note the difficult access to the bike parking area.  The waste will have to be removed by a 
private contractor due to the design. 
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4.8 Case Study B 
Cheltenham 
45 Units and a retail/ commercial outlet 
Basement car park for 45 cars, waste, storage and bicycles 
Design – MM Architects 
ESD – LID 
 
Case study B consists of a retail/commercial space, forty-five units and forty-
five car parks on a site measuring 42,000 x 12,000mm.  The site is located 
across from Cheltenham station, bounded by the railway line and a busy 
shopping strip.  It was designed by an architectural firm that has twenty years 
of experience; sustainability is not mentioned on their website. 
 
Based on my initial assessment some improvements were made on the 
resubmitted plans. These include the installation of light wells to the passage as 
shown in Figure 5, and bike parking to the basement.  Many of the bedrooms 
have no access to natural light or ventilation as with the previous case study.  
An ESD and STEPS report were submitted with the improved plans and the 
analysis is below. 
 
The development was submitted in June 2010 and is estimated to cost $5.2 
million to construct.  The first analysis of the plans was undertaken in June 
2010 and the plans were re-submitted in August 2010 with an ESD and STEPS 
report.  As of June 2011 a planning permit had still not been issued largely due 
to many concerns from the drainage and traffic team as it is located along a 
railway line and shopping strip.  Given that the last case study was covered in 
detail analysis is only made of issues not discussed in Report A.   
4.8.1 Case study B - Minimising Greenhouse emissions from 
energy 
 
There are several methods listed to improve the thermal performance and 
reduce the need for heating and air conditioning.  Double glazing is proposed 
for all external windows of this development.  According to the interviews with 
AIBS and the Building Commission, discussed in the next section, if the 
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installation of double glazing on all windows provides a higher star rating than 
required by the BCA there is no obligation for the developer to specify it and 
for a building surveyor to ensure that it is used.  The ESD report also states that 
‘provision will be made in construction for fixing of curtain/ blind tracks 
above/ beside all windows.’  It is unclear what this actually means, as almost 
any window would have this space available anyway. 
 
The ESD consultant has stated one method to reduce heat gain includes the 
installation of no skylights: ‘typical skylights are significant sources of 
unwanted heat loss in winter and heat gain in summer.  None are proposed in 
this development.’  One of the most disappointing aspects of this development 
is that there are twelve bedrooms/ study areas that have no access to an external 
window.  In some of the apartments the extra room without windows is titled 
‘study’.  However, the installation of two bathrooms in a one bedroom 
apartment indicates that the ‘study’ was intended to be sold as a second 
bedroom.  The building regulations for apartments or Class 2 developments do 
not require an external window for every habitable room.  Developers use this 
to justify bedrooms that rely on borrowed light and unfortunately local 
government has little power to stop this.  Ideally being allowed to have 
bedrooms without an external window would be not allowed by the building 
code.  However, if consumers are willing to buy apartments that use borrowed 
light to save on costs, then the developers will continue to create apartments 
without windows.   
 
The resubmitted plans did include three new light wells along the passage, an 
attempt to bring some natural light to these bedrooms.  The alteration is a 
positive step towards reducing energy consumption but its effect would be 
minimal in the six apartments on the first floor.  (Refer to Figure 3 below) 
 
In addition, on the third floor there are fifteen bathrooms or ensuites with no 
natural light.  Eleven of the third floor units have kitchens or laundries that will 
require artificial light most of the day as they are located six to ten metres from 
the windows.  Four of the kitchens are facing directly south so they will receive 
extremely limited levels of daylight. 
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Figure 5 - ESD B Ground Floor plan  
Note bedrooms without windows and new light wells along the passage. 
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The vast majority of the potential developments submitted to the City of 
Kingston include bathrooms, ensuites and study areas with no natural light or 
ventilation.  In a multi-residential development one can reluctantly accept that 
this is going to occur. However, there is no reason, (except to save on costs) 
why skylights, roof windows or clerestory windows cannot be utilized on the 
top floor apartments to improve day lighting.  Incorporating these ESD 
elements would allow more natural light to enter, reducing utility bills and 
potentially making the apartment more attractive to buyers who may be willing 
to pay a higher purchase price.  It is now well documented how important and 
valued natural light is for health and wellbeing.  
 
Further support for using a skylight is the availability of a wide selection of 
energy efficient skylights.  Skylights provide excellent day lighting which can 
improve light quality and reduce the need for artificial lighting.  It has long 
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been recognised that daylight is an excellent source of ‘cool light', meaning 
there is less heat gain than almost any type of artificial light, saving on energy 
costs for cooling. (Lyons, 2010) 
 
The ESD report also states that ‘fly screens will be able to be fitted, whether 
standard sliding doors and window screens or roll out screens.’  Unfortunately 
this puts the responsibility on the residents to fit fly screens.  The investor is 
looking for profit rather than attending to the comfort of their tenants.  Having 
no fly screens will increase the need for air-conditioning, by reducing the 
incentive to open windows for natural cooling. 
4.8.2 Case study B - Waste Management and waste 
reduction plan 
 
The ESD report states that ‘the developer has undertaken to install dual bins 
within the kitchen joinery in each apartment.’  This is preferred to encourage 
recycling.  At this early stage there are no commitments to this on the plans and 
no one will check at any stage during the working drawings or in construction 
to ensure they are installed.  
4.8.3   Case study B – STEPS 
2.1 B - Greenhouse emissions from energy 
B - Energy 
STEPS score 
OUTPUT 
Score is -10 
Target is 15 
 
The energy rating was missing from the STEPS report on energy, having a 
significant impact on the accuracy.  In this section STEPS asks for information 
on the heating and cooling system, including the star rating, hot water and 
lighting to be used.  Considering these elements early in the process is vital in 
reducing energy consumption.   
Electric resistance storage hot water heaters have been selected and on average, 
each electric hot water system produces around four tonnes of greenhouse 
gases every year.  This equates to at least three times the greenhouse gases 
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produced by other more efficient technologies such as solar or gas hot water 
systems. (DCCEE, 2011) 
As part of the federal government’s commitment to reducing greenhouse gases, 
Stage 1 is already underway to phase-out electric hot water systems.   During 
2010 electric water heaters will no longer be able to be installed in any existing 
or new detached, terrace or town house, where there is access to piped natural 
gas, except where an exemption applies.  This will result in the reduction of 
greenhouse gases by about 78.7 million tonnes over twenty years from 2010-
2030. (DCCEE, 2011)  There is no mention of eliminating electric hot water 
for multi-residential developments.  Ideally it would be a BCA condition to 
install gas where possible in all multi-residential developments. 
2.2 B - Peak Energy Use 
B - Peak Demand 
STEPS score 
OUTPUT 
Score is 100 
Target is 10 
The required score for this category is 10 and the development achieved 100.  
It is unclear how this score was obtained, particularly without the thermal 
rating obtained from FirstRate or a similar program. 
 
2.3 Mains (drinking) water use 
B - Water 
STEPS score 
OUTPUT 
Score is 39 
Target is 25 
As part of the achievement of the score above high star rated water fixtures are 
listed that will not be checked.  Listed also is a 10,000 litre water tank 
connected to the irrigation system. However, the development extends to all 
boundaries with no permeable areas.  There is a small light well and internal 
courtyard garden near the centre (refer to Figure 4) and narrow garden beds 
along the first and second floor balconies on the east.  Connecting the balconies 
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to the water tank would not be worth the cost or energy required for pumping 
to each individual unit. The internal courtyard is approximately three metres by 
two metres and so a 10,000 litre tank for this small garden is not an effective 
use of water.  The water tank was not drawn on the plans so it could easily be 
left out in the building permit drawings.   
 
2.4 Stormwater quality impacts 
B - Stormwater 
STEPS score 
Score is 41 
Target is 75 
Knowing the importance of stormwater treatment in Melbourne, it is 
disappointing when the STORM score is below expectations.  The 
development covers an area of 1473m
2
 and does not meet the required score as 
the entire site is impervious. The only stormwater treatment is a 10,000 litre 
water tank which was not drawn on the plans. 
 
2.5 Building materials impacts 
B - Materials 
STEPS score 
Score is 15 
Target is 13 
 
The materials list in Case Study B includes Greenlist concrete slab, treated 
frame, aluminium and timber.   All these selections are good sustainable 
choices; however, no one is legally obliged to use these materials in the final 
construction. 
 
2.6 B - Waste management 
STEPS calculates the size of the area for the required bins to accommodate 
waste and recycling, however it has not been included in the report.  A Waste 
Management Report was undertaken by a company who has ‘lengthy 
experience in engineering-consulting’.  They advised that a private contractor 
should undertake recycling and waste collection of the 660 litre bins twice a 
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week.   The City of Kingston prefers if council waste services are used.  The 
council worked hard to encourage the developer to use municipal waste 
services, but to no avail. 
 
2.7 B - Transport 
The STEPS report recommends forty-four bicycle parking spaces and only 
fourteen have been provided.  The allocated space is triangular in shape and 
there is a small distance between the bicycles, so several of the bike parks will 
be unusable or extremely difficult to use.   
Figure 6 - ESD B bike parking plan showing the small and congested space for bicycles 
 
 
4.9 Case Study C 
Cheltenham  
25 apartments 
62 bedrooms 
1 level of basement car parking 
3 levels of apartments 
Design – AR building designer 
ESD – Architect 
STEPS report only 
 
The development was submitted in August 2010 and is estimated to cost $2.5 
million to construct.  As of June 2011 no permit has been issued and there is a 
VCAT hearing scheduled for August 2011. The plans I reviewed had been 
resubmitted in October 2010 and my comments were sent to the applicant in 
November.  The only information I received was an incomplete STEPS report 
that provided many details of ESD technology that were not on the plans. 
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Some of the concerns I had on the design focused on the lost opportunities for 
gaining winter sun.  The north facing wall is approximately fifty-five metres 
long and yet there are six bedrooms on this side with windows facing east.  The 
bedrooms are not on the boundary so there is space for an external fixed 
horizontal shading device to cut out hot summer sun.  Also some of the 
balconies on the first and second floor are very deep and although they are 
facing north the winter sun will not be able to penetrate into the living area. 
 
Almost none of the windows are shaded externally with eaves, fixed shading or 
external blinds.  This will result in the need to close internal blinds completely 
in summer, increasing the use of artificial lighting.  The heat gain will be 
increased by a large hexagonal glass skylight over the lobby which I asked to 
be changed to a series of clerestory window to allow light and warmth in 
winter, but limit heat gain in summer.  This design would benefit from being 
split into two rows of apartments and thus creating a semi-external courtyard 
through the centre for natural light and ventilation.  The design has not been 
resubmitted so it is unknown if any changes will be made. 
Figure 7 - Case Study C - Level 1 floor plan 
Note deep floor plans allowing limited natural light to kitchens, no windows to bathrooms, 
deep balconies to living areas decreasing winter sunlight opportunities.  On a more positive 
note all the bedrooms have access to sunlight and air. 
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4.9.1 ESD report C –STEPS 
 
2.1 Greenhouse emissions from energy 
C - Energy 
STEPS score 
Score is 37 
Target is 25 
 
The report states that the average star rating of the building envelope is to be 
5.1 stars; however there are no details of how this will be achieved.  A 5 star 
reverse cycle heater is listed; as mentioned it will not be confirmed at any point.  
The STEPS report says that external clothes lines will be installed however, 
they are not drawn on the plans.  I asked for this to be altered in any new plans 
that are submitted, but ensuring this occurs will be the responsibility of the 
planner. 
 
The hot water service is gas, which is less detrimental to the environment. 
However, gas hot water units cost more to install so most developers are 
reluctant to use them.  There are often compliance issues with using gas in 
multi-residential apartments as the supply pressure may not be sufficient to 
reach all the apartments. Gas hot water units need to be flued externally which 
is easier with the ground floor units of the development.  However, it becomes 
problematic on the balconies of the upper units as according to Plumbing Code 
requirements the flue pipe must be 300mm from an operable door or window 
and not have a roof or balcony above.  If the gas units were located according 
to the regulations in the development there would be a distance of six to twelve 
metres between the hot water source and the outlet creating issues with heat 
loss through pipes and reducing the advantages of using gas. 
 
2.2 Peak demand 
C - Energy 
STEPS score 
Score is 37 
Target is 25 
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2.3 C - Mains (drinking) water use 
 
The report commits to a rainwater tank of 2000 litres connected to twenty 
toilets and 251 square metres of irrigated garden.  The tank was not drawn on 
the plans and is only 2000 litres, which is completely inadequate to service 
twenty toilets and 251m2 of irrigated garden.  To clarify, the average working 
person flushes five litres of water six times a day which totals approximately 
thirty litres per person.  (South East Water telephone conversation, April 2011)  
If the tank is connected to twenty toilets, five-hundred litres of water is 
required per day; so, for toilet flushing only, a full tank would last for four days 
only.  The misinformation indicates that either the designer has a very limited 
understanding of water tanks and has not consulted with a suitably qualified 
professional on the tank size required for the demand, or the developer has no 
intention of installing a water tank and is only interested in obtaining the 
required STEPS score.   
 Figure 8 - Case Study C Street (East) elevation 
Note the lack of external shading and uncovered glass roof over the hallway dramatically 
increasing summer heat gain. 
 
 
2.4 C- Stormwater quality impacts 
STEPS score 
Score is 157 
Target is 100 
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The report states that it has a Melbourne Water STORM rating of 157%. 
However, there is no information on how this score was achieved.  There 
appears to be no stormwater treatment on the plans, except for the 2000 litre 
water tank and the STORM report was not included.  In my ESD report I have 
asked for more information, but this has yet to be submitted. 
 
2.5 C - Building materials impacts 
C - Materials 
STEPS score 
Score is 19 
Target is 11 
 
The STEPS materials score appears to be quite easy to achieve using standard 
materials.  This is a concern that should be addressed by MEFL and CASBE 
who are in charge of STEPS.   Recently CASBE secured funding from the 
Municipal Association of Victoria (MAV) and the CASBE member councils to 
employ a permanent CASBE manager for two days a week. Part of the role of 
this new CASBE coordinator will be to update the STEPS tool.  The job 
position has not been advertised as yet. 
 
C - Indoor Environment Quality 
Access to natural ventilation 
Access to daylight 
 
One achievement of this design, which is an improvement on many of the other 
developments, is that all bedrooms have an external window.  The second 
bedrooms are approximately 7000mm long to accommodate this window and 
consequently, the opportunity for natural ventilation is probably quite low. 
 
There is a glazed door to all the balconies that is approximately 800mm wide 
and services the living area.  The centrally located apartments only have 
exterior access on one side so cross ventilation is not possible.  The ventilation 
opportunities are further hampered by the deep balconies; the screening rises to 
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1700mm to meet the requirements for visual privacy in ResCode.  It is assumed 
from this design that artificial cooling will be heavily relied upon. 
 
2.6 C - Waste management 
The space provided for bin storage is just adequate.  However, the location is 
not convenient for residents, particularly those whose car park is far from the 
waste area.    I have suggested that the waste area is moved to a location near 
the stairs or on the exit route for the car park.  As of June 2011 the building 
designer has not made any changes and will most likely use a private waste 
contractor.   
 
2.7 Transport 
STEPS – 35 bicycle parking spaces 
There are no bicycle parking spaces shown on the plans. 
 
4.10  Case Study D 
Chelsea 
16 apartments 
Basement of 19 car parks 
Design – TA Architects 
ESD – UF 
ESD report and STEPS assessment 
 
The initial ESD assessment is referenced in Appendix G. 
 
The site is bounded by Nepean Highway to the east and between two other 
streets on the north and south.  The site is approximately 52,000 x 8000mm.  It 
was designed by a large architectural firm and sustainability is not mentioned 
on their website. 
 
Improvements made to the resubmitted plans include a rearrangement of the 
waste area, the installation of a bike parking area and some alterations to the 
screen detail along Nepean Highway to improve access to sunlight.  This 
development is an improvement compared to many applications I assess; there 
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is access to ventilation from both the east and west elevations.  This is not ideal 
for Melbourne as most of the cooling breezes in summer come from the south, 
however it is an improvement on external access on one orientation. 
 
The development was submitted in August 2010 and is estimated to cost $6 
million to construct.  I first viewed the plans in October 2010 and I provided 
ESD comments.  The plans were resubmitted in March 2011 with an ESD and 
STEPS report and as of June 2011 no permit had been issued. There have been 
fourteen objections from the local community based on concerns with 
overdevelopment of the site and increased traffic. The ESD report provided 
comments on the sustainable features, FirstRate reports of all sixteen 
apartments, a shortened STEPS report and included no STORM report.   
4.10.1 Case study D – ESD report 
 
The ESD report only briefly lists items to be included to achieve the required 
average of 5 stars.  The measures include ensuring all openings are well sealed, 
insulation is installed correctly and any vents are closable.  The report also 
states that ‘each residence is required to have a 2000 litre water tank or a solar/ 
gas boosted hot water system’, however both of these systems were not shown 
on the plans. 
4.10.2 STEPS Assessment 
 
2.1 D - Greenhouse emissions from energy 
STEPS score 
Score is 31 
Target is 25 
 
The report states that the average star rating of the building envelope is to be 5 
stars; details were provided on how each apartment achieved the stated star 
rating.  The unit with the lowest rating is apartment one, at 3 stars, which was 
acceptable by the BCA prior to May 2011.  It is located on the south east 
corner and has two externally exposed walls.  However, the unit has no 
insulation in the floor or roof and the window is ‘aluminium improved, single 
glazed clear glass window’.  An opportunity to reduce the requirement for 
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heating could be easily gained by altering the floor plan and placing the living 
area on the north.   
 
The units with the highest star rating are apartments eleven and twelve, with 6 
stars.  Both of these units are situated between other units, naturally improving 
the thermal performance.  As they are on the first floor the suspended slab is 
enclosed.  The roof has R3.5 insulation and the window frame is insulated. A 
reverse cycle heating system of less than 3 stars has been listed so I requested a 
more efficient system, however the developer is under no legal obligation to do 
so.  The ESD report specifies gas storage hot water and external clothes lines, 
but they are not included on the resubmitted plans. 
Figure 9 - Case Study D level one floor plan 
Note that this development has considered passive solar design.  Dividing the units into three 
north facing blocks would improve the thermal performance as would the installation of 
clerestory windows to the top floor units. 
                                                                                                                            N 
 
2.2 D - Peak Energy Use 
Score is 100 
Target is 10 
There is no information provided on how this high score was achieved.  I have 
requested that the applicant provide more information, however they have not 
answered my request as yet. 
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2.3 D - Mains (drinking) water use 
Score is 31 
Target is 25 
All showerheads, toilets and tap ware will have a WELS rating of only 3 stars 
when higher rated fixtures are readily available and the cost difference is minor 
(in a $6,000,000 project).  There is no water tank and I have made another 
request to install a tank and this request may be supported by the drainage team. 
 
2.4 Stormwater quality impacts 
D - Stormwater 
STEPS score 
Score is 143 
Target is 100 
Absolutely no information has been provided on how this high score was 
achieved.  Again I have requested that this information is provided before the 
plans are endorsed. 
 
2.5 D - Building materials impacts 
STEPS score 
Score is 14 
Target is 11 
Concrete, treated timber (pine), FC sheet, steel roof framing and sheeting will 
be used.  The windows are all aluminium, a material with extremely high 
embodied energy.  The screening will be imported, non-Greenlist timber; 
which is very likely to be merbau from an unsustainable and uncertified source, 
as it is a popular external timber. 
 
2.6 D - Waste management  
Sufficient space and bins have been supplied. 
 
2.7 D - Transport  
A bicycle parking area has been provided for sixteen bikes that is 
approximately 2700mm wide and 3500mm long.  This is insufficient for the 
specified number of bikes to be parked easily, and this space could only 
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accommodate approximately seven to eight bikes using the specified wall 
mounted ‘D’ style clamp. 
 
2.8 D - Other 
Indoor Environment Quality 
The report states that there will be access to natural ventilation and light, a 
reduction in VOC’s and provision for indoor plants.  There are operable 
windows to all bedrooms and living areas however, there are no windows to 
any ensuite or bathroom.  The VOC levels will not be checked. 
 
4.11 Analysis and Comparison of the Case Studies to 
a Best Practice ESD Development 
 
WestWyck is located in the former building and grounds of the Brunswick 
West Primary School in Melbourne’s inner north east.  The school closed 
during the 1980’s due to extremely low enrolments and was under threat of 
demolition.  The site was bought by developers who aimed to construct ‘an 
urban demonstration showpiece of sustainable development and good design.’ 
(Hill, 2011)  The developers of WestWyck saw the project as an opportunity to 
demonstrate the possibilities for environmental sustainability, heritage 
protection and social cohesion through a housing development.  The 
commitment of the developer means that the Kingston projects cannot be 
directly compared to the Westwyck project, but rather serve as a method for 
highlighting what can be done and how ESD was barely considered in the 
Kingston projects. The development shows that, with a strong commitment, 
on-site sustainability infrastructure can be made viable through slightly smaller 
dwellings and a small up-front price premium on the product. (MEFL, 2011a)    
The first apartments were occupied in 2002 and the second stage of five town 
houses, were completed in 2008.  The development comprises the new town 
houses on the school grounds and seven warehouse-style apartments designed 
into the pre-existing classrooms and corridors of the Victorian era school 
building. Ongoing decisions about the project are made through a body 
corporate.   
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Table 2 – Westwyck ESD considerations compared to the four case studies 
 
Category 
 
 
Measures undertaken 
 
A 
 
B 
 
C 
 
D 
 
Passive  solar 
design  
 
All townhouses have living spaces 
facing north  
Fixed screening with deciduous 
vines to living areas    
Mezzanine floors in warehouses 
fully glazed in 
NO 
NO  
 
N/A 
NO 
NO 
 
N/A 
NO 
NO 
 
N/A 
NO 
NO 
 
N/A 
 
Day lighting 
 
Skylights to internal rooms in 
townhouses and warehouses 
NO YES in 
passage 
NO NO 
 
Natural 
ventilation 
 
Operable windows and skylights 
Narrow floor plate for townhouses 
for cross ventilation 
Townhouses have windows on 
north and south to capture cool 
southern breezes. 
SOME 
NO 
 
NO 
SOME 
NO 
 
NO 
SOME 
NO 
 
NO 
SOME 
YES 
 
NO 
 
Heating 
 
Higher than standard insulation 
Double glazing 
Separation of rooms and spaces 
YES 
NO 
SOME 
YES 
NO 
SOME 
YES 
NO 
SOME 
NO 
NO 
SOME 
 
Insulation 
 
Higher R rating than required by 
the BCA  
Double glazing to insulate windows 
NO 
 
NO 
NO 
 
NO 
NO 
 
NO 
NO 
 
NO 
 
Materials 
 
School building remodeled and not 
demolished 
Materials from demolished out 
buildings re-used in project or 
recycled 
Non-toxic materials and finishes 
Zero-emission hoop-pine plywood 
for both carcasses and paneling in 
cupboards. 
NO 
Maybe, no 
waste 
managem
ent plan 
YES 
 
NO 
NO 
 
NO 
 
NO 
 
NO 
NO 
 
NO 
 
NO 
 
NO 
NO 
 
NO 
 
NO 
 
NO 
 
Energy 
 
Energy efficient lighting and 
appliances 
Solar/ gas hot water 
YES 
 
Yes but 
not on 
plans 
YES 
 
NO 
YES 
 
No but 
gas 
YES 
 
No but 
gas 
 
Alternative 
energy 
 
Photovoltaic panels NO NO NO NO 
 
Water 
 
Water saving devices such as flow 
restrictors, efficient appliances, 
efficient taps, dual-flush toilet 
 
YES 
 
YES 
 
YES 
 
YES 
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installed. 
Two 10,000 litre tanks for the 
warehouses for hot water 
5000 litre tanks for the townhouses 
Greywater treatment plant receives 
bathroom and laundry water and 
cleans it with bacterial, membrane 
and UV treatment to create Class A 
water for reuse in toilet flushing 
and gardens. 
Blackwater from toilets and 
kitchens is treated first in a worm 
farm, then in an evapo-transpiration 
bed system and then excess is 
pumped to sewer. 
Stormwater treated through reed 
beds and bio-swales 
Plants with a low requirement for 
water selected 
 
9600 L 
but not 
on plan 
 
NO 
 
 
 
NO 
 
 
NO 
 
NO 
 
10,000L 
but not 
on plans 
 
NO 
 
 
 
NO 
 
 
NO 
 
NO 
 
2000L 
not on 
plans 
 
NO 
 
 
 
NO 
 
 
NO 
 
NO 
 
NO 
 
 
NO 
 
 
 
NO 
 
 
NO 
 
NO 
 
Landscaping 
 
Native vegetation planted 
Communal vegetable and fruit 
garden 
N/A 
 
NO 
N/A 
 
NO 
N/A 
 
NO 
N/A 
 
NO 
 
Sustainable 
construction 
 
Re-use and recycling of materials Possible 
recycling 
NO NO NO 
 
Management/ 
Education 
 
Ongoing decisions about the project 
will be made through a body 
corporate 
 
N/A 
 
N/A 
 
N/A 
 
NA 
 
Transport 
 
Reduced car parking spaces to 
encourage public transport and 
bicycle use 
Secure bicycle storage 
NO 
 
YES 
NO 
 
YES 
NO 
 
YES 
NO 
 
YES 
 
Other 
 
Within the grounds there are shared 
productive and recreation spaces 
such as BBQ’s providing 
opportunities for social interaction. 
 
NO 
 
NO 
 
NO 
 
NO 
 
The comparison between the best practice multi-residential development 
‘Westwyck’ and the four case studies clearly show the limited number of ESD 
considerations in a standard development.  The Westwyck project was backed 
by people who were extremely committed to ‘best practice’ and took 
considerable effort to be realized.  However, it helped lay the groundwork for 
implementing systems such as large water tanks, grey water, black water, 
shared facilities such as washing lines and BBQ’s and breaking down the 
barriers between public and private space.  At the City of Kingston applicants 
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who were provided with an ESD assessment did make changes to the design or 
installed green technology such as water tanks connected to toilets.  However, 
in most cases minimal changes were made and the four case studies support 
this. 
 
4.12  Conclusion  
This chapter has presented a significant body of research through surveys, 
interviews and the four case studies.  The key findings include; 
- The planning and building team have a limited knowledge of 
environmental issues and sustainable design and construction. 
- Both teams would like to learn about ESD subjects but were limited by 
time and cost of courses. 
- According to the survey, the strongest barrier to ESD was ‘financial 
profit is more important’ closely followed by ‘perceived higher costs 
of sustainable design’. 
- The survey respondents said financial incentives such as the solar hot 
water rebate was the best method to encourage ESD, this was followed 
by sustainable planning and then building regulations. 
- Seven out of eight planners thought that the environmental aspects of a 
planning permit will be carried through to the final constructed 
building. 
- The interviews revealed that developers want consistency and certainty 
when doing a planning application. 
- There is confusion over who is responsible for ensuring that the ESD 
commitments made in a planning application will be materialised and, 
if so they will be constructed correctly. 
- The construction industry does not always build according to 
regulations. 
- The planning applications for multi-residential developments 
submitted to Kingston only consider a limited number of ESD 
elements even after sustainable design advice has been provided. 
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The research indicates that ESD inspections need to be conducted during and at 
the completion of construction.  Possible candidates for conducting ESD 
inspections are ESD officers, building surveyors, planning enforcement 
officers and registered thermal assessors.  The four case studies and 
comparison to the best practice project, Westwyck, reveal the limited level of 
consideration by the construction industry of ESD and the need for education 
of all people in the industry.  Local government is limited in its ability to 
enforce ESD as there are only a small number of ESD initiatives that are 
required by the building code such as insulation levels and water tanks or a 
solar hot water unit for single dwellings.  Specific planning permit ESD 
requirements do not really exist, only vague references to energy efficiency 
under Recode which are in Appendix C.  Despite these potential setbacks a 
dedicated group of local governments are pushing for sustainable 
developments and gradually the industry is responding positively. Further 
discussion of the inspections, education and actions taken to address the 
findings will be discussed in Chapter 5. 
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Chapter 5: Conclusion 
 
The importance of bringing ESD to the forefront of the construction process is 
imperative to ensure well designed buildings.  Providing checks at the end of 
the process is vital to ensuring ESD commitments remain.  As previously 
discussed there are many barriers to sustainable design and construction; the 
world does not have the time for the construction industry to continue wasteful 
and destructive practices.  This research has sought to contribute to the 
guarantees of ESD from planning to building process using the City of 
Kingston as a case study.  Although the research is focused on one Melbourne 
council, by doing so it provides a very detailed picture of the process of 
SDAPP and holds significance for all CASBE member councils.  
 
5.1  Methodology and Data Gathering 
The methodological approach of this research was a qualitative case study 
drawing on action research.  Once I selected the City of Kingston as a case 
study and gained approval from the planning and building team leaders, data 
gathering was via observation, surveys and unstructured interviews conducted 
over many months.  To support the questions raised by the research I 
conducted semi-structured interviews with key people in the construction 
industry including the AIBS, the Building Commission, ABSA, ESD 
consultants and a private planner who works with developers. The findings 
were then supported by the four case studies. 
 
As presented in Chapter 2, the literature on the history and progression of 
sustainable development in Australia was reviewed to provide the context for 
the present situation.  The literature review was an attempt to answer the first 
research question; ‘What impact has federal, state and local government 
policies had on the encouragement and integration of ESD into the built 
environment?’  The literature review included information on the BCA, Star 
ratings, ResCode and STEPS and how these assist or limit the encouragement 
and implementation of ESD.  The role of planners and building surveyors was 
also reviewed, highlighting the limited existing research into each profession.  
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The work I had already completed at Kingston provided a foundation of 
evidence to support the idea that ESD was not being considered adequately at 
the planning permit phase.  While reviewing the planning applications, I began 
to question the significance and impact of my role.  This led to Research 
Question 2: ‘What processes and checks are in place to ensure sustainable 
design and technology commitments made in a planning application and ESD 
report will be adhered to in the final building and will they be constructed 
correctly?’  This question was answered via surveys and interviews which were 
presented in Chapter 4.   
 
The findings were unexpected and led to Research Questions 3: ‘How can local 
government ESD officers improve their assessment of planning applications so 
that the assessment process itself educates the building industry?  Answering 
this question has led to many changes in how I undertake assessments through 
experience and meetings with other ESD officers.  The unexpected findings 
then led to Research Question 4: What needs to change in the planning 
assessment process so that commitments to ESD are guaranteed to be met by 
the construction industry?  The findings have led to several changes in the 
process of ESD analysis and at present further discussions on enforcement of 
ESD planning commitments are underway with CASBE. 
 
5.2 Actions as a Result of the Findings 
5.2.1 Improving ESD assessments by local government 
      
As of June 2011 I have completed approximately eighty assessments of multi-
residential dwellings and several industrial and commercial assessments.  I 
have analysed floor plans, elevations, sections and landscape plans, looking for 
opportunities to increase the sustainable design and technology of the 
development.    Initially I used the seven categories from STEPS: 
 
2.1 Greenhouse emissions from energy 
2.2 Peak Energy Use 
2.3 Mains (drinking) water use 
2.4 Stormwater quality impacts 
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2.5 Building materials impacts 
2.6 Waste management 
2.7 Transport 
 
Over the period from March 2010 to July 2011 the number of ESD and STEPS 
reports submitted significantly increased.  As a result there are now two types 
of assessments.  The first is at the initial planning permit submission stage, 
when plans and elevations are submitted with no ESD report.  At this stage I 
analyse the drawings thoroughly and give advice on possible changes to the 
design or features that could be added, such as solar hot water, to create a more 
sustainable development.  With experience and through the findings of this 
research thesis I have expanded the amount of ESD features I provide advice 
and recommendations on.  Part of this expansion relates to ESD items that are 
not considered a part of the planning process as they are checked during the 
building permit phase.  As I feel these items are important to achieve a 
sustainable development, they are included in the reports I provide as advice 
and education.  In this phase I use the guide developed during the research 
period, below in Table 3.  The categories are from STEPS, however I 
developed the list of items to check in relation to the category.  For example in 
‘greenhouse emissions from energy’ I have listed sustainable design 
considerations that could assist in reducing energy demands such as double 
glazing and orientation of living areas to the north. 
 
The second assessment is conducted when the applicant provides amended 
plans and an ESD report by a ‘suitably qualified professional’.  In the vast 
majority of cases the applicant will make limited changes or no changes at all.  
However, over the time I have worked at the City of Kingston I have seen an 
improvement in the level of ESD considerations in planning applications.    
The second assessment includes checks for accuracy and consistency between 
the plans and the ESD report.   
 
A complete environmental analysis of a planning application completed while 
employed at the City of Kingston can be found in Appendix G. 
 
 
120 
 
Table 3: Kingston council STEPS checklist as developed by the SDAO 
(Author).  The 
 
 
2.1 Greenhouse emissions from energy 
 
 
 
Comments 
by ESD 
Officer 
 
a. Natural Lighting (increasing the level through windows, 
skylights, glass bricks) 
b. Glazing (orientation, double glazing, appropriate shading to 
obtain winter heat) 
c. Natural heating  
(thermal mass, zoning of rooms, etc.) 
d. Energy (reduce by external clothes lines, naturally ventilating the 
car park, etc.) 
e. Artificial lighting (energy efficient, no ceiling inserted down 
lights, etc.) 
 
 
 
2.2 Peak Energy Use 
 
a. Natural cooling and ventilation (window type, size and location) 
b. Glazing (external shading appropriate to the location of the 
window, low E glazing) 
 
 
2.3 Mains (drinking) water use 
 
a. Rainwater collection and reuse (water tanks connected to toilets, 
grey water, AAA fittings, etc.) 
b. Landscaping (indigenous, native, drought tolerant easy to 
maintain gardens) 
 
 
2.4 Stormwater quality impacts 
 
a. Water Sensitive Urban Design Elements e.g. Bio-swales, rain 
gardens, etc. 
b. Area of permeable surfaces maximised 
c. Water tanks (connected to toilets) 
 
 
 
2.5 Building materials impacts 
 
a. General material impacts reduced 
b. Concrete (recycled content, insulated) 
c. Timber (sustainable, recycled, FSC or PEFC certified) 
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2.6 Waste management 
a. Waste management by council waste services where possible 
b. Adequately sized areas, easy access to encourage recycling 
c. Waste, recycling and green bins provided 
d. Construction waste recycling (a section I have added) 
 
 
2.7 Transport 
 
      a. Adequate number of bike parking spaces  
      b. Secure bike parking 
      c. Correctly sized and different types of holds to accommodate all   
          users. 
      d. Visitor bike parking 
 
 
 
2.8 Other  
a. Environmental management 
b. Social sustainability 
 
 
 
2.8 Other  
Within the category ‘other’ I have included two important aspects to the 
success of sustainability (a) environmental management and (b) social 
sustainability.  Environmental management concerns providing tenants with 
information so that they can use ESD features of a building correctly.   As 
mentioned in the case studies in Chapter 4, the behavior of people is vital to the 
success of ESD.   Social sustainability relates to design that encourages 
interaction between residents through shared gardens, community meeting 
spaces, BBQ facilities, gym or a pool.  As the vast majority of the 
developments I assess consist of only one and two bedroom units there are 
potentially many residents who will live alone.   Encouraging social interaction 
makes people feel safer, less isolated, can reduce crime and reduce the stress 
associated with these concerns. 
 
Table 3, shows that for the initial assessment the research has resulted in an 
improvement of the categories I assess and provide comments on.  This has 
assisted the architects and building designers who have submitted planning 
applications to consider ESD more seriously.   As evidence, I have seen that 
previous applicants have started to submit designs that consider ESD at the 
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initial stage, instead of waiting for a local government assessment.  For 
applications that do not consider ESD at the initial submission, I have seen a 
greater acceptance and implementation of the suggestions in the re-submitted 
plans.   
 
An example is a $30 million, two-hundred unit development in Cheltenham 
where the developer agreed to install double glazing to all windows so the 
apartments would achieve a 7 star rating.  The developer saw the high star 
rating as a promotional tool.  The design was also altered so that the apartments 
were raised above the ground line by one metre to utilise natural ventilation 
and light in the basement car park.  Three water tanks ranging from 50,000 to 
100,000 litres have been connected to the ground floor toilets and excess water 
will feed the local park lake.  This project is clear evidence of the significant 
role encouraging ESD at the planning application stage can have.    
 
Another issue revealed in the interviews with planner J was that developers 
want consistency and certainty when doing a planning application.  At present 
each CASBE member council that has an ESD officer is assessing the plans 
using their own checklist and criteria.  This is confusing for developers, 
architects and building designers who are doing developments in various 
councils.  To address this concern a CASBE working group (to which I have 
contributed) emerged to create a checklist of ESD considerations to be used by 
all CASBE local governments to provide consistency. 
 
A second assessment by the local government ESD officer of the submitted 
ESD reports is necessary; the case studies have revealed that there are many 
items committed to in an ESD report that are not shown on the plans.  As a 
result of my findings, I propose that all planners give the ESD reports provided 
by applicants to the council ESD officer to do a thorough check for consistency 
between the plans and the report.  As the staff turnover for local government 
planners is generally high, developing a checklist of what to ensure is on a plan 
would be helpful for the City of Kingston and all CASBE councils.  This was 
discussed in a CASBE meeting on enforcement I attended in August 2011.  
However, as each application is different, a final check of the plans before they 
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are endorsed should still be undertaken by the relevant ESD officer.  At present 
at the City of Kingston there is no process in place to ensure the final plans are 
checked.   
5.2.2 Kingston staff education 
 
From my experience at the City of Kingston and from the surveys given to the 
planning and building team, their knowledge of sustainable design and 
construction is very limited.  There is more of a focus on urban and 
environmental issues in their tertiary education.  At the City of Kingston and in 
other councils ESD advisors are being employed to assist the planners to make 
decisions that support sustainable development.  Ideally the planners would be 
educated about passive building design so that they can make more informed 
decisions independently and not be so reliant on an ESD advisor.   
 
From the surveys it was found that most of the staff wants to learn about ESD 
and green technology but, they are limited by time constraints and cost.  
Sustainability courses and green building seminars are generally expensive to 
attend.  For example to become a thermal assessor is a four day course that 
costs from between $1200 to $2000; the Green Star foundation course is $800 
for one day and the Making Cities Liveable Conference in Noosa in July 2011 
is $900 for two days.  The high cost of education keeps the knowledge within a 
very limited group of people.  This is further hampering efforts for ESD 
education to filter through all sectors of the industry.   
 
In order to eliminate both barriers of time and cost, it was proposed that ESD 
officers provide free training to council employees about ESD on a regular 
basis.  Sessions would be required to occur frequently as there was a high 
turnover of staff at the City of Kingston and I have since been told this is 
common in local government. As educating staff takes time, I passed on 
knowledge to the planners through the assessments.  Photocopies were made of 
the submitted plans and suggestions for alterations to improve the thermal 
performance were marked using a colour code so suggestions were easier to 
understand and read.  The design suggestions were explained to the assigned 
planner with the council ESD report. 
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RED:  
Greenhouse emissions from energy   
- heating, thermal mass, zoning, lighting, external washing lines 
BLUE:  
Peak Energy Use  
- natural ventilation, external shading  
GREEN:  
Mains (drinking) water use  
- water tanks, grey water, landscaping 
Stormwater quality impacts 
- water tanks, permeable paving, bio-swales, raingardens, etc. 
Building materials impact 
- sustainable timber 
Waste management 
- adequate space for the required number of water and recycling bins 
Transport 
- adequate space for a sufficient number of bike parking spaces, utilizing 
a range of bicycle holds so that all users are catered for 
 
Although this is quite a simple technique, the comments I received from the 
planners is that the diagrams on the plans provide more clarity and allow them 
to gain an understanding of what to look for in future assessments. 
5.2.3 Encouraging developers, architects and building 
designers to consider ESD 
 
 
As discussed in the literature review, one of the barriers to ESD is that 
developers are motivated by economic interests and as a consequence, have a 
limited interest in the sustainability of a building unless it will clearly lead to 
increased profits.  Of the eighty or so planning applications I have assessed it 
appears the most important factor is to maximize the number of units on the 
site.  This is regardless of access to sunlight, natural ventilation, size of outdoor 
areas and adequate space for waste and car parking.  Basic sustainable 
considerations such as orienting windows for optimum sunlight and installing 
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solar hot water units are not factored into the design.  Of course the demands of 
buyers (i.e. market forces) also drive some of the developer’s decisions. 
 
Developers and other sectors of the building industry are possibly wary of 
sustainable design and construction due to the common perception that it costs 
more to build.  Advanced and expensive high-tech solutions are not necessarily 
needed to achieve energy efficiency.  The construction industry and general 
public need to be informed that simple solutions such as smart design and 
educating the users of a building can achieve significant savings.  (UNEP, 
2007b)  To attempt to encourage ESD an information package has been 
developed to be given to regular planning permit applicants.  The package 
includes research from The McGraw Hill Construction Report (2007) which 
found that a green building can increase building values by 7.5 percent, 
improve return on investment by 6.6 percent and owners can also increase 
occupancy ratios by 3.5 percent.(GBCA, 2011)   
 
Ideally local government would conduct information sessions for developers, 
designers and tradespeople on the benefits of ESD.  Most local governments 
are probably not in the financial position to undertake this responsibility and to 
reiterate, most courses and seminars on sustainability are very costly.  In the 
absence of direct education and as part of the ESD package, I produced a 
residential (Refer to Appendix H) and industrial ESD checklist, sustainable 
landscape checklist and a residential and an industrial website reference list 
which are on the City of Kingston website and are sent out with the initial ESD 
assessment.  This free information that is provided to the applicants provides 
some form of education in the absence of self-motivation or affordable ESD 
courses. 
 
The ESD checklists and website references are intended for applicants to use in 
the design process so that ESD is considered before an application is submitted.  
It is a response to developers and designers who are often unwilling to alter the 
design in any significant or even minor way to improve the passive solar 
opportunities once they have submitted a planning application.  The residential 
ESD checklist and the website references are in Appendix H and I.  The ESD 
landscape checklist is on the City of Kingston website and the link can be 
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found in Appendix J.  The website reference lists have been sent to all 
applicants of the ESD assessments I completed in 2011.  The checklists were 
sent to several applicants and the response was very positive.     
5.2.4 Enforcement 
 
The issue of enforcement relates to Research Question 4.  It appears from the 
interviews with the different sectors of the building industry  that there is no 
guarantee a building surveyor will ensure every ESD item is carried over on to 
the building permit drawing. However, there still needs to be basic consistency 
between planning and building permits.  It has been established that no one is 
really certain who is ensuring ESD commitments are met.  As discussed in 
Chapter 4 the City of Moreland has attempted to address this by placing a 
condition on a planning permit for a report that ‘must confirm that all measures 
specified in the Sustainability Statement/Environmentally Sustainable 
Development (ESD) Management Plan have been implemented in accordance 
with the approved Plan.’  At present no reports have been submitted.  It will be 
interesting to see who will be responsible for completing a report, what 
information and guarantee they will provide (e.g. receipts of taps and low VOC 
paint?) and who will enforce it once the building is completed.   
 
The interviews and discussions with the building surveyors and building 
commission staff revealed a serious disconnect between planning and actual 
building.  There are several approaches that are necessary to amend the present 
situation: 
 
a. The AIBS need to confer with CASBE about the roles and 
responsibilities of building surveyors. 
b. Clarification of the building commission practice note between all 
affected parties 
c. To inform the AIBS about STEPS and the ESD reports expected 
from councils. Discussion and clarification over what the building 
surveyors will check on the plans 
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d. Establish a system where the building surveyors or other parties will 
be responsible for the checking of ESD in the building permit 
drawings, during construction and prior to occupancy. 
 
Improvements could also be made in the process that planning enforcement 
officers currently undertake when they carry out an inspection.  There also 
needs to be an alteration in the condition report given to the applicants as part 
of the endorsement of plans.  The condition report is checked by the PEO for 
compliance, so the ESD report must be listed as a condition to ensure the PEO 
will check for ESD elements.  Planning enforcement officers could possibly be 
trained to inspect for ESD items.  However, it is not ideal to wait until a 
building is completed to ensure everything promised is actually constructed.  
There are also many elements that need to be witnessed and checked during 
construction.    
 
Ideally, federal and state governments would make all ESD considerations a 
legal requirement of the BCA and other sustainable policies.  The ABCB, who 
are responsible for the BCA, should also consider enforcing access to natural 
light in all bedrooms and where possible to all bathrooms in a multi-residential 
development.  Enforcing the choice of a suitably sized water tank connected to 
toilets or a solar hot water unit to all multi-residential developments is another 
possibility.  However, all these changes will take too long and involve the 
agreement of too many construction industry groups.  The recent CASBE 
meeting on enforcement (that drew on the research in this thesis) concluded 
that implementing a condition similar to the one at Moreland is possibly the 
most effective tool local government has to bring about change in the absence 
of federal and state government direction.  Due to its small size and other 
factors, local government is in a strong position to create immediate change.   
 
5.2.5 The future  
 
As of the 1
st
 May 2011 it is now mandatory for apartments to obtain an average 
thermal rating of a 6 stars with a minimum of 5 stars.  The Building 
Commission employee interviewed claimed that these changes would mean the 
end of ‘just putting in insulation to achieve the star rating’.  This opinion was 
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also supported by a Building Code of Australia 6 star update in May 2011 
where it was said ‘insulation has been pushed to its limit’.  The introduction of 
6 stars will hopefully mean the beginning of considering passive solar 
principles when designing apartments.  Another positive development is the 
requirement from 2012 that all houses that are offered for sale are to include a 
thermal rating.  This will hopefully lead to the construction industry being 
more responsible.  
 
The Home Insulation Scheme demonstrated that the building industry is not 
always reliable and honest.  This provides further support for the introduction 
of an ESD assessment during and after construction.  It is not only important 
for commitments made in planning, but for ensuring construction meets the 
BCA regulations. Ultimately, checks could be a valuable tool for the 
construction industry as there will be confirmation the work has met the 
requirements.   
 
In an ideal world, reports, assessors, designers and construction workers would 
be audited by a third party,   perhaps by a government or industry body that is 
focused on compliance.  This would be to ensure accuracy, and that buildings 
are verified as constructed according to the thermal assessment and planning 
permit.  As stated by Bannister (2009):   
 
The delivery and operation of high-efficiency buildings requires the best 
efforts of all involved in design through to operation in a coordinated and 
cooperative manner. No one party has uniform control or can deny 
responsibility for the ultimate performance of the building. 
 
5.3 Conclusion 
While the actions I have undertaken and the suggested changes may be 
applicable to other councils I have only researched the City of Kingston in 
detail.  Improvements have been made to the ESD assessment process I 
undertake at Kingston and there are discussions occurring now regarding how 
all SDAPP councils can provide greater guarantees for ESD.  The CASBE 
working group on enforcement, that I am a member of, has been provided with 
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copies of the interviews with the AIBS, the Building Commission and Planning 
Enforcement Officer.  This research is already bringing about change.  
 
Altering my practice is relatively simple.  Involving other parties in potentially 
larger changes will take more time.  There are very dedicated people at CASBE 
and with their assistance I believe the necessary discussions will occur and 
over time changes will be implemented.  The results of this dissertation will be 
shared among the participants and other interested parties in the hope that ESD 
becomes a reality for every building.  Ideally I would like to arrange a meeting 
between CASBE, the AIBS and the Building Commission to discuss the roles 
and responsibilities of each sector of the construction industry and how 
guarantees can be obtained.  Discussions and actions still need to be developed 
and more research undertaken.  ESD must be taken seriously and 
accountability has to occur to ensure a sustainable built environment.   
 
 
 
Words – approximately 35,000 
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Appendices 
 
 
 Appendix A: Environment and planning Act 1987 
 
Planning Schemes in Victoria must seek to achieve the objectives of planning 
in Victoria as set out in Section 4(1) of the Planning & Environment Act 1987. 
These objectives are: 
 
To provide for the fair, orderly, economic and sustainable use and 
development of land.  Provide for the protection of natural and man-
made resources and the maintenance of ecological processes and 
genetic diversity. 
To secure a pleasant, efficient and safe working, living and recreational 
environment for all Victorians and visitors to Victoria. 
To conserve and enhance those buildings, areas or other places which 
are of scientific, aesthetic, architectural or historical interest, or 
otherwise of special cultural value. 
To protect public utilities and other assets and enable the orderly 
provision and coordination of public utilities and other facilities for the 
benefit of the community. 
To facilitate development in accordance with the objectives set out in 
the points above. 
To balance the present and future interests of all Victorians 
 
(Victorian Government, 1987) 
 
Appendix B: Clauses in the planning scheme related 
to ESD 
 
Clause 12 – Metropolitan Development 
Aims to encourage and promote environmentally sustainable 
development practices. 
The most relevant sub-clauses are: 
Clause 12.01- A more compact city 
Clause 12.02- Better management of metropolitan growth 
Clause 12.05- A great place to be 
Clause 12.07- A greener city 
 
Clause 15.12 – Energy Efficiency 
Aims to achieve high levels of sustainability and energy efficiency 
through encouraging and promoting good design and built form, 
along with sustainable subdivision design in newly developing 
areas. This provision also aims to minimise greenhouse emissions 
and increase the level of energy efficiency in buildings as a standard 
practice within the development industry. 
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Clause 16- Housing 
Encompasses the development of single residential dwellings, medium 
density housing, and affordable housing, with specific 
sustainability-based objectives that aim to promote and encourage 
housing and urban design which minimise environmental impacts. 
Throughout Clause 16 general sustainability objectives are based 
around increasing energy efficiency, water sensitive design and 
encouraging public transport use. 
 
Clause 19.03 – Design and built form 
Seeks to achieve high quality architectural and urban design outcomes 
within new developments. It applies to all non-residential 
development, and to residential development not covered by 
Clauses 54, 55 and 56. Council’s must have regard to design 
principles including context, safety, landmarks and vistas, heritage, 
site consolidation, light and shade, overall architectural quality and 
landscape architecture. Importantly, this clause indicates that 
Council’s must recognise energy and resource efficiency within 
buildings, subdivision and engineering works. This consideration is 
to be balanced against other matters such as context, heritage and 
access to sunlight. 
 
Appendix C: ResCode guidelines 
 
- Reducing the maximum height for all new houses from 12 to 9 metres 
to reduce the visual impact of new development on streetscapes; 
- New provisions to prevent overshadowing of neighbours’ private open 
space by ensuring five hours of sunlight between 9am and 3pm for 75% 
of the neighbour’s private open space; 
- All homes to be designed to maximise energy efficiency, with greater 
setbacks for north facing windows; 
- New limits on the amount of hard surfaces such as concrete and paving 
surrounding a house to reduce stormwater run-off to protect the 
environment; 
- Front setbacks to be consistent with its neighbours and a 1.5 metre 
height limit on fences (except on arterial roads for noise reduction); 
-  New powers for councils to prevent the removal of trees and 
‘moonscaping’ of housing lots. 
 
(Ministry of Planning, 2001) 
 
 
ResCode clauses that relate to sustainable design 
Clause 54 (One dwelling on a lot) 
Clause 55 (Two or more dwellings 
on a lot and residential buildings) 
- Mention is made of energy efficiency in Clauses 
54.03-5 and 55.03-5. These requirements aim to create and protect 
energy efficient dwellings and to ensure that all steps are taken with 
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regard to orientation and layout, and relationship to energy use. With 
regard to build form, the decision guidelines of this objective and 
standard state that the responsible authority must consider aspects of the 
development that include the siting and design of a development in 
order to ensure that developments triggering a permit application 
requirement are generally based on environmental sustainability 
principles. 
 
Clause 56 - Residential subdivision and its 
associated “Liveable and Sustainable 
Communities” policy (Clause 56.03) 
Currently provide the greatest level of environmentally sustainable 
development requirements contained in planning schemes, as all 
residential subdivisions are required to gain planning approval. 
Clause 56.03 (introduced in October, 2006) includes provisions that 
encompass all levels of sustainable development, from infrastructure 
provision to social networks and sustainable communities. 
 
Clause 56 
Aims to address both spatial and built form aspects of sustainability 
such as urban consolidation, energy efficiency, and the protection 
and maintenance of natural resources. Generally the principles 
encompassed within Clause 56 are based on energy efficiency, 
water management, waste management and the provision of 
infrastructure. 
 
(CASBE, 2009) 
 
Appendix D: Survey Questions 
Table 4 - Survey questions to the Planning and Building teams 
 
1. What is your job title?   E.g. Planner, builder, etc. 
2 How many years have you been in this role? Please highlight only one. 
 
      1-4year/s      5-10 years   10- 20 years   20 + years 
 
3 Which council area/s do you work in and have you worked in?  
 
4 Did you learn about environmental issues at university/ TAFE?  (E.g. 
Pollution, global warming, climate change, de-forestation, etc.)  Please 
highlight one. 
No        a little   adequate amount         too much 
Any comments? 
______________________________________________________________ 
 
5 Did you learn about sustainable design and/or building at university/TAFE?  
(E.g. Passive solar design, water recycling, natural ventilation, WSUD, etc.)  
Please highlight one. 
 
No             a little              adequate amount             too much 
Any comments? 
______________________________________________________________ 
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6 Do people in your role need to know about environmental issues? Please 
highlight one. 
No           a little           Basic knowledge        thorough knowledge 
Why? 
______________________________________________________________ 
 
7 Do people in your role need to know about sustainable design and/or 
building?  Please highlight one. 
 
No                a little               Basic knowledge              thorough knowledge 
Why? 
______________________________________________________________
______________________________________________________________ 
8 Outside of your formal study have you undertaken any study or training in the 
area of sustainable design, planning, building, etc.?   Please highlight one. 
 
No (go to q. 10)        a little        adequate amount          a lot 
Please give details of subjects, employment, training, etc. and hours involved. 
 
9 What has been the value for you in completing this training? 
______________________________________________________________
______________________________________________________________ 
 
10 Would you like to learn more about sustainable design? Please highlight one. 
 
No   a little                 adequate amount          a lot 
   
11 Has there been any issues stopping you from learning or learning more about 
sustainable design and building?   Please mark all that apply from 1 up to 6/7 
with 1 being the strongest barrier. 
a. too busy             _____ 
b. not part of my job          _____ 
c. costs too much      _____ 
d. don’t know where to learn         _____ 
e. the environment team can provide advice     _____ 
 
f. not interested                            _____ 
 
g. other (please specify)         
________________________________________________________ 
 
12 If you were to undertake further training in sustainable design and building, 
what subjects would interest you?       Please mark all that apply. 
 
Passive solar principles (i.e. Correct orientation, shading, etc.)       _____   
Natural ventilation      _____ 
Natural heating (thermal mass, insulation, building sealing) _____    
Sustainable construction  (recycling buildings,  
decreasing construction waste, design for easy alteration, etc.)    _____ 
Materials (recycled, non-toxic, renewable, recyclable, etc.)          _____      
Rainwater tanks       _____ 
Greywater and blackwater systems     _____ 
WSUD  (rain gardens, bio-swales, permeable paving, etc. _____ 
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Alternative energy (solar, wind, geo thermal, co-gen, etc.)   _____ 
Sustainable cities and neighbourhoods                _____ 
Other (please specify)_______________________________________ 
 
13 Do you think sustainable design is now being considered more often than 5 
years ago?  Please highlight one 
 
No         b. about 10% more projects consider sustainable design     
 
c. about 25% of projects            d. about 50% of projects      
 
e. about 75% of projects     f. all projects 
Any 
comments_________________________________________________________
_________________________________________________________________ 
 
14 What do you think are the barriers to sustainable design being considered by 
the construction industry? 
Please number 1 to 8/9 with 1 being the strongest barrier 
 
a. lack of developer knowledge about the benefits of green buildings   ____ 
b. financial profit is more important                  ____ 
c. lack of government incentives       ____ 
d. low client demand       ____ 
e. lack of knowledge by architects and designers                ____ 
f. lack of knowledge from builders and other tradespeople   ____ 
g. lack of knowledge of sustainable design from planners               ____ 
h. perceived higher costs of sustainable design    ____ 
i.Other____________________________________________________________
_________________________________________________________________ 
 
15 What do you think will increase the demand for sustainably designed buildings 
and green technology e.g. Solar panels, water tanks, etc.? 
Please number 1 to 9/10 with 1 being the strongest incentive 
 
Financial incentives e.g. Solar hot water rebate,  
external shading rebate                  ____ 
Consumer demand through education                ____ 
Sustainable building regulations                 ____ 
Sustainable Planning regulations                                        ____ 
Increased cost of utility bills                 ____ 
Taxes, levies. E.g. Carbon tax                             ____ 
Educating architects and designers about green design                ____ 
Educating builders and other tradespeople about green design ____ 
Educating planners and building surveyors               ____ 
Other_____________________________________________________ 
  
16 (For planners only) 
Do you think the environmental aspects of a building you approve at the 
planning stage will be carried through to the final constructed building?  
Please highlight one 
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Yes   No 
Why or why not? 
 
17 Do you have any further comments on sustainable design, planning and 
building? Please specify below 
____________________________________________________________________
____________________________________________________________________ 
 
 
 
 
Appendix E: Survey answers 
Table 5 - Survey Results Q.4 and Q.5 
  
Years 
working 
 
Q.4 
 
No 
 
AL 
 
Adeq. 
 
TM 
 
Q.5 
 
No 
 
AL 
 
Adeq. 
 
TM 
 
BSA 
 
1-4 
   
Y 
 
 
     
Y 
 
 
BSB 
 
10 - 20 
   
Y 
     
Y 
  
 
BSC 
 
5 - 10 
  
Y 
 
 
    
Y 
   
 
BSD 
 
5 - 10 
    
Y 
    
Y 
  
 
BSE 
 
5 - 10 
    
Y 
     
Y 
 
 
BSF 
 
10 -20 
   
Y 
     
Y 
  
 
PA 
 
1-4 
   
Y 
    
Y 
   
 
PB 
 
5-10 
    
Y 
    
Y 
  
 
PC 
 
1-4 
    
Y 
     
Y 
 
 
PD 
 
5 -10 
   
Y 
     
Y 
  
 
PE 
 
5 -10 
   
Y 
    
Y 
   
 
PF 
 
1-4 
    
Y 
    
Y 
  
 
PG 
 
1-4 
    
Y 
    
Y 
  
 
PH 
 
5 - 10 
    
Y 
    
Y 
  
 
RESULTS 
  
Q.4 
 
1 
 
6 
 
7 
 
0 
 
Q.5 
 
3 
 
7 
 
3 
 
0 
 
Table 6 - Survey Results Q.6 and Q.7 
 
  
Years 
working 
 
Q.6 
 
No 
 
AL 
 
BK 
 
TK 
 
Q.7 
 
No 
 
AL 
 
BK 
 
TK 
 
BSA 
 
1-4 
    
Y 
      
Y 
 
BSB 
 
10 - 20 
   
Y 
       
 
Y 
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BSC  5 - 10 Y Y 
 
BSD 
 
5 - 10 
    
Y 
     
Y 
 
 
BSE 
 
5 - 10 
    
Y 
      
Y 
 
BSF 
 
10 -20 
    
Y 
      
Y 
 
PA 
 
1-4 
   
Y 
      
Y 
 
 
 
PB 
 
5-10 
    
Y 
     
Y 
 
 
PC 
 
1-4 
    
Y 
     
Y 
 
 
PD 
 
5 -10 
   
Y 
      
Y 
 
 
PE 
 
5 -10 
   
 
 
Y 
     
Y 
 
 
PF 
 
1-4 
   
Y 
      
Y 
 
 
PG 
 
1-4 
   
Y 
      
 
 
Y 
 
PH 
 
5 -10 
    
Y 
     
Y 
 
 
RESULTS 
  
Q.6 
 
0 
 
6 
 
9 
 
0 
 
Q.7 
 
0 
 
1 
 
8 
 
5 
 
Table 7 - Survey Results Q. 8 and Q.10 
  
Years 
working 
 
Q.8 
 
No 
 
AL 
 
AA 
 
LOT 
 
Q.10 
 
No 
 
AL 
 
AA 
 
ALOT 
 
BSA 
 
1-4 
 
 
 
Y 
       
Y 
 
 
BSB 
 
10 - 20 
    
Y 
     
Y 
 
 
BSC 
 
 5 - 10 
  
Y 
     
Y 
   
 
BSD 
 
5 - 10 
  
Y 
      
Y 
  
 
BSE 
 
5 - 10 
  
Y 
      
Y 
  
 
BSF 
 
10 -20 
   
Y 
      
Y 
 
 
PA 
 
1-4 
  
Y 
       
Y 
 
 
PB 
 
5-10 
   
Y 
      
Y 
 
 
PC 
 
1-4 
  
Y 
        
Y 
 
PD 
 
5 -10 
    
Y 
     
Y 
 
 
PE 
 
5 -10 
    
Y 
      
Y 
 
PF 
 
1-4 
 
 
 
Y 
       
Y 
 
 
PG 
 
1-4 
 
 
 
Y 
       
Y 
 
 
PH 
 
5 -10 
   
Y 
      
Y 
 
 
RESULTS 
  
Q.8 
 
8 
 
3 
 
3 
 
0 
 
Q.10 
 
1 
 
2 
 
9 
 
2 
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Table 8 - Survey Results Q.11 
  
Years 
working 
 
Too 
busy 
 
Not 
my 
job 
 
Costs 
too 
much 
 
Don’t 
know 
where 
 
Enviro 
teams 
job 
 
Not 
interested 
 
Other 
 
BSA 
 
1-4 
 
1 
 
2 
     
 
BSB 
 
10 - 20 
 
1 
      
 
BSC 
 
 5 - 10 
      
1 
 
 
BSD 
 
5 - 10 
 
2 
  
3 
   
1 
 
 
BSE 
 
5 - 10 
 
2 
  
1 
  
3 
  
 
BSF 
 
10 -20 
   
1 
    
 
PA 
 
1-4 
 
1 
 
3 
   
2 
  
 
PB 
 
5-10 
 
1 
 
3 
 
4 
  
2 
  
 
PC 
  
1 
 
4 
 
2 
 
3 
   
 
 
PD 
 
    
 
1 
    
 
PE 
 
1 
  
2 
     
 
PF 
      
1 
  
 
PG 
 
2 
 
3 
  
1 
   
4 
 
 
PH 
   
2 
 
1 
  
3 
  
 
RESULTS 
  
1 
 
5 
 
2 
 
6 
 
3 
 
4 
 
 
Table 9 - Survey Results Q. 12 
  
PSP 
 
NV 
 
NH 
 
SC 
 
M 
 
RT 
 
GWB
W 
 
WSU
D 
 
AE 
 
SCN 
 
O 
 
BSA 
 
Y 
   
Y 
 
Y 
    
Y 
  
 
BSB 
     
Y 
  
Y 
 
Y 
 
Y 
  
 
BSC 
           
 
BSD 
 
Y 
 
Y 
 
Y 
 
Y 
 
Y 
 
Y 
 
Y 
 
Y 
 
Y 
 
Y 
 
 
 
BSE 
 
Y 
  
Y 
  
Y 
 
Y 
 
Y 
 
Y 
 
Y 
  
 
BSF 
         
Y 
  
 
PA 
 
Y 
 
Y 
    
Y 
  
Y 
   
 
PB 
 
Y 
 
Y 
   
Y 
   
Y 
  
Y 
 
 
PC 
 
Y 
 
Y 
 
Y 
 
Y 
 
Y 
 
Y 
 
Y 
 
Y 
 
Y 
 
Y 
 
 
PD 
  
Y 
      
Y 
  
Y 
 
 
PE 
  
Y 
  
Y 
    
Y 
 
Y 
 
Y 
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PF 
  
Y 
 
Y 
 
Y 
  
Y 
 
Y 
    
 
PG 
     
Y 
    
Y 
 
Y 
 
 
PH 
    
Y 
 
Y 
    
Y 
 
Y 
 
 
RESU
LTS 
 
6 
 
7 
 
4 
 
6 
 
8 
 
5 
 
5 
 
8 
 
9 
 
7 
 
 
Table 10 - Survey Results Q.14 
  
Dev 
 
$ 
 
Govt 
 
Client 
 
Arch 
& BD 
 
B & T 
 
Plan 
 
Higher 
$ 
 
Other 
 
BSA 
 
4 
 
1 
 
3 
 
6 
 
7 
 
5 
 
8 
 
2 
 
 
BSB 
 
Y 
 
Y 
   
Y 
 
Y 
 
Y 
 
Y 
 
 
BSC 
 
No 
answer 
        
 
BSD 
 
3 
 
2 
 
7 
 
1 
 
5 
 
4 
 
6 
  
 
BSE 
 
3 
 
1 
 
6 
 
4 
 
8 
 
5 
 
7 
 
2 
 
 
BSF 
 
 
 
1 
 
2 
      
See below 
 
PA 
 
7 
 
4 
 
3 
 
6 
 
9 
 
8 
 
5 
 
2 
 
1 – Lack of 
mandatory 
requirements 
 
PB 
 
3 
 
1 
 
5 
 
7 
 
6 
 
4 
 
5 
 
2 
 
 
PC 
 
2 
 
3 
 
4 
 
8 
 
7 
 
5 
 
6 
 
1 
 
 
PD 
 
7 
 
1 
 
6 
 
4 
 
5 
 
3 
 
8 
 
2 
 
 
PE 
 
2 
 
1 
 
8 
 
7 
 
4 
 
5 
 
6 
 
3 
 
 
PF 
  
1 
    
3 
  
2 
 
 
PG 
 
8 
 
1 
 
2 
 
4 
 
6 
 
5 
 
7 
 
3 
 
 
PH 
 
5 
 
1 
 
4 
 
3 
 
6 
 
7 
 
 
8 
 
 
2 
 
 
RESU
LTS 
 
3 
 
1 
 
4 
 
6 
 
7 
 
5 
 
8 
 
2 
 
 
Table 11 - Survey Results Q.15 
  
$ ince
ntives 
 
Consu
mer 
 
Govt. 
Bld. 
regs 
 
Govt. 
plan 
regs 
 
Higher 
bills 
 
Taxes 
 
Educate 
A & BD 
 
Educate 
trades 
 
Educate 
plan & 
BS 
 
BSA 
 
2 
 
1 
 
6 
 
7 
 
9 
 
8 
 
3 
 
4 
 
5 
 
BSB 
 
1 
 
2 
 
6 
 
5 
 
3 
 
4 
 
7 
 
8 
 
9 
 
BSC 
 
No 
answer 
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BSD 
 
1 
 
2 
 
4 
 
3 
 
5 
 
6 
 
8 
 
7 
 
9 
 
BSE 
 
3 
 
5 
 
4 
 
6 
 
1 
 
2 
 
7 
 
8 
 
9 
 
BSF 
 
1 
     
2 
   
Carbon 
price 
 
PA 
 
1 
 
6 
 
3 
 
2 
 
4 
 
5 
 
9 
 
8 
 
7 
 
PB 
 
4 
 
3 
 
1 
 
2 
 
8 
 
9 
 
7 
 
5 
 
6 
 
PC 
 
4 
 
3 
 
8 
 
5 
 
1 
 
2 
 
7 
 
9 
 
6 
 
PD 
 
1 
 
7 
 
5 
 
6 
 
8 
 
9 
 
2 
 
3 
 
4 
 
PE 
 
4 
 
5 
 
2 
 
1 
 
6 
 
7 
 
3 
 
8 
 
9 
 
PF 
 
1 
 
4 
 
 
5 
 
8 
 
2 
 
7 
 
3 
 
9 
 
6 
 
PG 
 
1 
 
2 
 
4 
 
3 
 
7 
 
9 
 
5 
 
8 
 
6 
 
PH 
 
4 
 
9 
 
2 
 
1 
 
5 
 
3 
 
6 
 
7 
 
8 
 
RESU
LTS 
 
1 
 
4 
 
5 
 
2 
 
3 
 
6 
 
7 
 
8 
 
9 
 
Appendix F: Building Commission Practice Note 
2006-44 
CONSISTENCY BETWEEN PLANNING AND BUILDING PERMITS 
 
If a planning permit is required for the proposed building work, and 
has been obtained, the relevant building surveyor (RBS) should obtain 
copies of the following: 
The planning permit; 
plans endorsed by the responsible authority  
as part of that planning permit; and  
Any documents referred to in the planning permit 
(including plans, reports, drawings, plans of  
subdivision or agreements under section 173 of  
the Planning and Environment Act 1987). 
 
This last requirement provides an opportunity for an ESD and/or STEPS report 
approved by the council to be handed to the BS.  However the Building 
Commission and the Victorian President of the Building Surveyors had both 
never heard of STEPS. 
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In determining whether the building permit will be consistent with the 
planning permit, the RBS should – 
 
1. compare the plans lodged with the application for the 
building permit with those plans endorsed by the responsible 
authority as part of the planning permit and any documents 
referred to in the planning permit that have a direct 
bearing on the proposed building permit, to ensure that 
they are consistent; and 
2. confirm that all planning permit conditions relevant to the 
building permit that are required to be completed prior to 
commencement of the development have been complied with the 
relevant building surveyor’s assessment of consistency 
between the building permit and the relevant planning permit 
should include (but not be limited to): - 
 
1. the height, area, form and configuration of the proposed 
building work or any part of the building work; 
2. the location of the proposed building on the land, including 
setbacks from boundaries; 
3. the location of windows, doors, and privacy screens; 
4. any conditions of the planning permit that have specific 
construction requirements or that require specification 
construction details; and  
5. The proposed use of the building work 
 
 
Appendix G: Initial ESD report by Janine Parker 
SDAO 
Janine.Parker@kingston.vic.gov.au 
Project –Residential Development 
Designer – TA Architects 
Address – Chelsea 
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City Of Kingston sustainability agenda 
 
The City of Kingston is committed to environmental sustainability through its 
own practices and its role as a community leader. This is reflected in the 
Council commitment to “A sustainable environment that enhances the appeal 
and quality of life in Kingston.”   The council needs the assistance of residents 
and people who work in the area to achieve this aim.  As a result Kingston 
actively encourages buildings that seek to reduce energy consumption and 
water use, encourage recycling and sustainable transport and that use recycled 
and sustainable materials.  Part of this goal is to assess all developments 
against the STEPS seven objectives which were developed by The Moreland 
Energy Foundation.   
 
2.1 Greenhouse emissions from energy 
2.2 Peak Energy Use 
2.3 Mains (drinking) water use 
2.4 Stormwater quality impacts 
2.5 Building materials impacts 
2.6 Waste management 
2.7 Transport 
 
The following recommendations are to assist the applicants to improve the 
environmental performance of the design.  Kingston requests that all 
applications of 5 units or more and all commercial and industrial developments 
complete a STEPS assessment and/ or ESD management plan. 
 
Please refer to http://www.morelandsteps.com.au/about.html 
 
At the end of this document is a list of websites that will assist you to make 
sustainable choices.  
 
Thank you for taking the time to read this document and creating a 
healthier, more livable and sustainable city. 
 
ESD ASSESSMENT 
 
An ESD management plan and STEPS assessment needs to be completed by 
a qualified professional. 
 
2.1 Greenhouse emissions from energy 
 
2.1a  Natural Lighting 
Aims – to reduce the need for artificial lighting and increase access to 
natural light.  This will reduce energy consumption, resident’s bills and 
greenhouse gas emissions. 
 
Issues – only one Unit has north facing windows and they are too 
heavily screened. 
  
1. Install energy efficient skylights to all ensuites and bathrooms in 
Units 10 – 15. 
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2. The ‘painted frames with metal slat screening’ on the south west 
elevation are too large and dramatically restricting access to 
natural light.  They need to be reduced to 1.7m to allow light to 
enter while stopping overlooking into the neighbours POS. 
3. The ‘painted frame with metal slat screening’ on the main entrance 
elevation is blocking access to sunlight to the bedrooms.  Refer to 
2.1b. 
4. Install windows to the ensuites of Units1, 6, 9 and 16. 
5. Install partially glazed doors to all entrances to reduce the need for 
artificial light. 
6. Install highlight windows above hand basins to the bathrooms of 
Units 2 – 7. 
 
2.1b Natural heating 
Aims – to reduce the need for artificial heating through access to winter 
sun and thermal mass to store the heat 
 
7. Reduce the size and move the balcony slatted screen in front of the 
unit entrance doors to reduce cold winter wind entering. 
8. Install operable, north facing clerestory windows to all the kitchens 
on level 1 to provide some access to winter sun.  Ensure they are 
shaded correctly. 
9. Remove the slatted screen over the North West facing windows to 
obtain free winter heating and install a fixed horizontal awning that 
is adequate to shade summer sun. 
 
 
2.1c  Energy 
Aims – to reduce energy consumption. 
 
10. Install an air lock door between the entrance and living area to 
prevent cold air entering in winter and heated air escaping. 
11. Detail what type of hot water unit will be specified.  Kingston 
Council would prefer solar/gas boosted units to be used. 
12. Install retractable or fold up external clothes lines to all units. 
 
2.2 Peak Energy Use 
 
2.2a Natural cooling and Ventilation 
Aims – to increase natural and cross natural ventilation reduce the 
need for artificial summer cooling.   
 
1. Install operable, north facing clerestory windows to all the 
kitchens on level 1 to provide natural ventilation in summer.  
Ensure the overhang is 45% of the height of the window.  Refer to  
http://www.sustainability.vic.gov.au/resources/documents/eshou
singmanualch05.pdf 
 
2. Ensure all windows are openable. 
3. Ensure all external doors and windows have fly wire screens to 
encourage natural ventilation. 
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2.2b Glazing 
 
 4. Correctly shade all north facing windows 
 
2.3 Mains (drinking) water use 
 
2.3a  Rainwater collection and reuse  
 
1. There is no water tank on the plans.  Please provide information on 
the size, location and use of a water tank. 
2. It is preferred if water in the tank is used for toilets as these are used 
all year round. 
3. How will the landscaping be watered?  Please use a separate tank 
and/or grey water irrigation system. 
 
 2.3b Landscaping 
 
1. More information is required on the plants to be used in the 
landscaping.  It is preferred if indigenous, native, drought tolerant and 
low maintenance plants are specified. 
2. Remove all lawn areas and install low maintenance surfaces such as 
mulch, gravel or a raingarden. 
 
2.4 Stormwater quality impacts 
 
2.4a. Water Sensitive Urban Design Elements 
 
1. There are no WSUD features mentioned on the site.  The 
landscaping could easily include an extensive raingarden along 
Nepean Highway at a low cost.  It is advised that Alan West looks 
at this development.   
Refer to the web page list attached for ideas. 
 
2.5 Building materials impacts 
 
2.5a  General 
1. Refer to the Eco Buy and Ecospecifier websites for 
recommendations on all material selections such as concrete, render, 
paint, carpet, landscaping supplies 
http://www.ecobuy.org.au/index.cfm 
http://www.ecospecifier.org/ 
 
2.5b  Timber 
  
Refer to the Ecospecifier or Eco Buy websites for sustainable timber. 
 
Ensure timber is  
- from FSC-certified forests, or  
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- verified Pacific Ecotimber from community forest operations, or  
- Verified recycled, reused and urban salvage.  
Do not use timber or timber products from: 
- Australian native old growth forest  
- uncertified plantation, cleared from native forest after 1994  
- Uncertified tropical hardwoods, especially from Indonesia, PNG, 
Malaysia, Singapore, China and Vietnam. 
Nearly all merbau sold in Australia comes from an illegal source. 
Sourced from Greenpeace 
http://www.goodwoodguide.org.au/ 
2.6 Waste management 
2.6a Waste management 
 
1. Council prefers if municipal waste is used to reduce costs to the 
residents, encourage recycling and minimise the number of times 
waste trucks are along the street.  It is encouraged that John Kelly 
is shown the plans for advice. 
2. Install Kimberly twin bin or similar (Bunnings have twin bins) to all 
apartments to ensure recycling is carried out. 
 
2.7 Transport 
 
1. There is no secure bike storage area for the residents.  Perhaps 
one of the visitor’s car parks could be used for bicycle parking. 
2. There is no bike storage area for visitors.  Provide bicycle holds 
near the main front entrance. 
 
2.8 Other 
 
2.8a  Using the building correctly 
 
All residents should be provided with a written instruction manual 
detailing how to use the building so it is warm in winter and cool in 
summer without using mechanical systems. 
E.g. close doors to unused rooms and between floors in winter to zone 
heating, open windows in summer to provide natural ventilation, etc. 
 
2.8b Overlooking 
 
It appears the balconies on the south west elevation will have direct 
views into the neighbours POS.   
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Appendix H: ESD Checklist Janine Parker 2011 
 
KINGSTON COUNCIL ESD RESIDENTIAL CHECKLIST 2011   
Council kindly requests that all applicants fill out this checklist and support sustainable 
design                                                                                                                                                                                                     
 
References and useful information is in the website list.                                                
S - satisfactory, MI - More information, NS- not satisfactory 
 
 YES NO N/A 
50
% + 
75
% + Comments 
 
2.1 Greenhouse emissions from energy 
 
 
Natural lighting 
      
 
All living areas have windows facing north 
 
      
 
Maximise rooms with an opening to the outside for 
natural light 
 
      
Use operable skylights or clerestory windows on the 
top floor to rooms with no windows 
 
      
Use clerestory windows to top floor living areas not 
facing north 
      
 
Glazing 
      
Use WERS rated windows and skylights 
 
      
Double glazing to all windows 
 
      
Double glazing to all living areas       
Minimal glazing facing south to reduce heat loss 
through glass 
      
Insulated or thermally improved window frames (if 
aluminium) 
      
 
Reducing heat loss 
      
Insulate external walls to higher than BCA 
requirements 
      
Insulate floors       
Insulate ceilings to higher than BCA standard       
Insulate roof to higher than BCA standard       
Air lock or door between exterior or hall entrance 
and apartment  
      
Can close off rooms to only heat rooms in use       
Stairs can be closed off to stop heat rising to top 
floors 
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No ceiling inserted down lights       
Install draught seals on all windows, doors, vents, 
etc. 
      
Window pelmets or option for close fitting thermal 
blinds 
      
 
Reduce Energy use 
      
Use energy efficient lighting        
Naturally ventilate the car park       
Natural light to the car park       
External clothes lines to all dwellings       
Gas heating and cooking       
Install appliances that have an energy rating within 
1 star of most efficient available 
      
Solar/ gas hot water (show panels on the plans)       
Use energy efficient lighting        
 
2.2 Peak Energy Use (Reducing summer cooling needs) 
 
 
Ventilation 
      
Maximise rooms with an external opening for 
ventilation. 
      
Openings on more than one side of the room/ unit 
for cross ventilation 
      
Install openable windows to all rooms facing an 
external area 
      
Use sliding, double hung or louvre windows for 
maximum ventilation 
      
Use openable clerestory windows and/ or skylights 
to release summer heat gain 
      
Fly wire screens to all openable windows and all 
external doors 
      
Install ceiling fans to increase air flow       
 
Reducing heat gain 
      
Correctly sized fixed shading to all north windows       
Adjustable shading to all east and west windows       
Minimal level of east windows to reduce heat gain       
Minimal level of west windows       
Low E glass to east and west windows       
Maximise rooms with an external opening for 
ventilation. 
      
Openings on more than one side of the room/ unit 
for cross ventilation 
      
Install openable windows to all rooms facing an 
external area 
      
 
2.3 Mains (drinking) water use 
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Reducing use 
      
Adequately sized water tank connected to all 
toilets 
      
Grey water for landscaping (preferred by 
council for gardens) 
      
Water tanks connected to the private gardens       
Water tank connected to public gardens       
5+ WELS fittings used       
 
Landscaping 
      
Indigenous and native plants        
Drought tolerant plants       
 
2.4 Stormwater quality impacts 
      
Water tanks       
STORM rating of 170% (include full report)       
Detention of stormwater by permeable paving 
where possible 
      
Diversion of stormwater to water tanks       
Treatment by raingardens, Bio-retention, 
filtration systems, etc. 
      
Green or brown roof to filter rainwater       
Water tanks       
STORM rating of 170% (include full report)       
Detention of stormwater by permeable paving 
where possible 
      
 
2.5 Building materials impacts 
      
 
General  
     
Selected materials from the eco-buy website       
Selected materials from the Ecospecifier 
website 
      
 
Recycled 
      
Recycled content concrete specified       
Other recycled materials       
 
Sustainable  
     
Ethically sourced and sustainable timber       
 
2.6 Waste management 
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Demolition waste 
Materials from demolition to be recycled and/ 
or re-used 
      
 
General waste  
     
Designed to use council waste services       
Waste chute and recycling bin to each floor in 
large developments 
      
Waste areas in basement easy to access       
Adequate space for council waste bins       
Adequate space for council recycling bins       
Adequate space for green bins (where 
applicable) 
      
Materials from demolition to be recycled and/ 
or re-used 
      
Designed to use council waste services       
 
2.7 Transport 
      
Consideration of car sharing for multi-
residential developments 
      
Secure and convenient bicycle parking for 
residents 
      
Adequate bicycle parking spaces       
Bicycle parking for visitors       
 
2.8 Other 
      
Manual on how to use the building to reduce 
energy consumption, recycle, etc. for all 
residents 
      
Have any innovative sustainable solutions 
been included 
      
ESD officer comments  
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Appendix I: ESD Website references, Janine Parker 
2011 
Janine.Parker@kingston.vic.gov.au 
2011 
 
Website references 
 
Sustainable Design Guides 
 
Sustainability Victoria 
Benefits of Energy Smart Design 
http://www.sustainability.vic.gov.au/resources/documents/eshousingma
nualch01.pdf 
Energy Smart Design 
http://www.sustainability.vic.gov.au/resources/documents/eshousingma
nualch02.pdf 
Sun, Climate and Comfort 
http://www.sustainability.vic.gov.au/resources/documents/eshousingma
nualch03.pdf 
Siting and Solar Access 
http://www.sustainability.vic.gov.au/resources/documents/eshousingma
nualch04.pdf 
Windows 
http://www.sustainability.vic.gov.au/resources/documents/eshousingma
nualch05.pdf 
Thermal Mass 
http://www.sustainability.vic.gov.au/resources/documents/eshousingmanualch0
6.pdf 
 
Your Home 
http://www.yourhome.gov.au/ 
 
SDS ASSESSMENT  
(Commercial and industrial) 
http://www.morelandsteps.com.au/xls/Sustainable_Design_Scorecard_non-
residential_v6.xls 
 
Green Building Council of Australia  
(Larger Commercial Developments) 
http://www.gbca.org.au/ 
 
STEPS ASSESSMENT  
(Residential) 
http://www.morelandsteps.com.au/about.html 
 
BCA – Building Code of Australia 
www.abcb.vic.gov.au 
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2.1 Greenhouse emissions from energy 
2.2 Peak Energy Use 
 
Windows and skylights 
http://www.wers.net/ 
 
Lighting 
http://www.resourcesmart.vic.gov.au/for_government/lighting.html 
 
Solar Hot Water 
http://www.sustainability.vic.gov.au/www/html/2025-compliant-solar-hot-
water-systems.asp?intSiteID=4 
 
Electricity 
http://www.masterelectricians.com.au/green-electricians 
 
Energy labeling of appliances 
http://www.energyrating.gov.au/ 
 
 
2.3 Mains (drinking) water use 
 
http://www.savewater.com.au/ 
 
www.storm.melbournewater.com.au 
 
http://www.greenplumbers.com.au/ 
 
WELS 
http://www.waterrating.gov.au/index.html 
 
Water rebates 
http://www.ourwater.vic.gov.au/saving/home/rebates 
 
Grey Water 
http://www.ourwater.vic.gov.au/saving/home/greywater/rebates 
 
2.4 Stormwater quality impacts 
 
WSUD (Water Sensitive Urban Design) 
 
http://www.kingston.vic.gov.au/Page/page.asp?Page_Id=1429&h=1 
 
http://www.melbournewater.com.au/content/planning_and_building/water_sen
sitive_urban_design/water_sensitive_urban_design.asp 
 
http://raingardens.melbournewater.com.au 
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http://library.melbournewater.com.au/content/wsud/MW_WSUD_Brochure.pd
f 
 
http://www.morelandsteps.com.au/pdf/Water%20Sensitive%20Urban%20Desi
gn%20Elements.pdf 
 
Landscaping 
 
http://www.sgaonline.org.au/ 
www.ourwater.vic.gov.au 
 
2.5 Building materials impacts 
 
http://www.ecobuy.org.au/index.cfm 
 
 http://www.morelandsteps.com.au/pdf/MorelandGreenlist.pdf 
 
http://www.ecospecifier.org/ 
 
Timber 
http://www.goodwoodguide.org.au/ 
Forest Stewardship Certification Scheme - http://www.fscaustralia.org/ 
2.6 Waste management 
 
Construction waste recycling 
 
http://www.sustainability.vic.gov.au/resources/documents/Waste_Guidelines1.
pdf 
 
2.7 Transport 
 
Bicycle holds 
 
http://www.bv.com.au/general/bike-parking/ 
 
Appendix J: Sustainable Landscape Plan Checklist, 
Janine Parker 2011 
http://www.kingston.vic.gov.au/Page/Download.asp?name=Sustainable_Lands
cape_Plan_checklist-
Dec2010.pdf&size=24774&link=../Files/Sustainable_Landscape_Plan_checkli
st-Dec2010.pdf 
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